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ABSTRACT 

The objective of the study was to substantiate and clarify the 
construct of "“extroversion" and to compare two multivariate versions 
of this construct; namely, those of H. J. Eysenck and R. B. Cattell. 

Fifty-eight variables were selected from the questionnaires and 
objective tests developed by Eysenck and Cattell and given to 208 
college subjects (116 male, 92 female). The variables were dis- 
tinguished as lower or higher-order (i.e., derived from lower-order 
variables) and because of wide-spread sex differences, the 53 lower- 
Order variables were mean deviated separately for each sex. Corre- 
lations between evenorden variables and lower-order variables were 
examined for both sexes separately and combined. Forty-nine of the 
53 lower-order variables were then factored according to the Image 
Model, and a number of criteria were used to evaluate the number of 
factors (including the Kaiser-Guttman rule, Cattell's Scree Test, 
Joreskog's Chi-square significance test, and Kaiser's suggested 
Residualization procedure). The Harris-Kaiser Independent Clusters 
transformation appeared (blindly) to give the best solution. Scores 
on the resultant factors were then correlated with the five higher- 
order factor variables, including Cattell's QI (Exvia), QII (Anxiety), 
QIII (Cortertia) and QIV (Independence), and Eysenck's E-I (Extro- 
version). The reader is referred to the Analysis section of this 
paper for a detailed account of the method. 

Thirteen factors appeared to be invariant at the first-order 
level, including Cattell's QI, QII, QIII, QIV and QVI (Realism), 
QVIII (Good upbringing), and objective test factors U.I. 16 (Asser- 


tiveness), U.I. 21 (Exuberance), U.I. 28 (Self-assuredness) and 
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U.I. 32 (Exvia). Good upbringing was considered to be a likely match 
for inhibition (U.I. 17) in objective tests. Higher-order analyses 
showed QI and U.I. 32 loading On one second-order factor and "Social 
inhibition" at the third order. QVIII and markers for U.I. 17 loaded 
on a third-order "General inhibition" factor that was positively 
correlated with Social inhibition. 

The results substantiated the view that extroversion and "Social 
inhibition" are distinct from good upbringing and "general inhibition", 
each based on second-order factors in questionnaires (QI and QVIII) and 
first-order factors in objective tests (U.I. 32 and U.I. 17). At the 
higher order, these factors load on a single factor similar to Cattell's 
FIII (Temperamental ardor) in objective tests or Qa (Inhibition) in 
questionnaires. The implication is that although the extroversion 
- measures of Cattell and Eysenck are fairly close empirically, the 
concept upon which Cattell's exvia is based is more closely identified 
with the second-order social inhibition or extroversion factor in this 
study, while Eysenck's extroversion 7s probably more closely identified 
with the putatively constitutional higher-order inhibition factor 
(FIII or Qa) found in this and other studies. The concepts of 
sociability ("Social extroversion") and impulsivity ("Lack of self 
control") developed by Eysenck since Carrigan's (1960) original 
suggestion of these "dual" aspects of extroversion would correspond 
with social inhibition and good upbringing or general inhibition 
respectively. In accordance with this view, sociability and impulsivity 
scales from Eysenck's questionnaire measure of extroversion load 
peeest aly on the extroversion (QI) and good upbringing (QVIII) factors 


in this study. 
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Eysenck's and Cattell's measures of extroversion correlated over 
0.80 with the extroversion factor from the present study and they cor- 
related about 0.70 with each other. Eysenck's measure showed slightly 
higher correlations with other factors such as QIII, Cortertia, and 
QVIII, Good upbringing. The present extroversion factor and Cattell's 
exvia were associated with better adjustment and lower anxiety, while 
Eysenck's extroversion was relatively uncorrelated with adjustment 
and anxiety. 

Other results indicated possible sex and age differences in 
the factor markers for cortertia, independence, extroversion and 
assertiveness, and somewhat different relationships among these 
factors for males and females. These differences may reflect 
somewhat different ontogenetic determinants of social inhibition for 
each sex. 

The basic psychological concept of extroversion postulated by 
Jung, Murray, and Cattell is considered replicated in the present 
study. The biologically-based concept of extroversion carefully 
developed by Eysenck through extensive experimentation is also 
considered substantiated factor analytically. It is proposed that 
conceptual divergencies between Cattell and Eysenck regarding 
the nature and functioning of extroversion may be resolved by viewing 
Eysenck's concept of extroversion at a higher stratum than Cattell's 


exvia. 
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PART I 
INTRODUCTION 


Research Objectives 

The primary objective of this research is to investigate the 
functional unity and lower-order dimensionality of extroversion. 
First, an attempt is made to substantiate and clarify the concept 
of extroversion by factor analysis. Specific questions addressed 
are: (a) Is extroversion a functionally unitary source trait? and 
(b) What is the relation between ektnaveesion (if unitary) and 
certain other personality factors? Second, the concepts of extro- 
version emerging from the laboratories of H. J. Eysenck in England 
and R. B. Cattell in America are to be compared on the basis of these 
findings. It is hoped that theoretical differences between these 
concepts would be revealed in a joint factor analysis of questionnaire 


and objective test variables. 
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CHAPTER ONE 
THEORETICAL CONSIDERATIONS 

Cattell's and Eysenck's theories of personality have existed 
almost as alternatives to each other, with little reconciliatory work 
done between them, either at the theoretical or empirical level. This 
is particularly true for their concepts of extroversion. In order to 
examine their similarities and differences, it is important to put 
these contributions into a brief historical perspective. 

Roback (1927), Eysenck (1973) and others have pointed out that the 
term "extroversion" had a long history before Jung introduced it as a 
psychological construct in his Psychological Types (1923). In parti- 
cular, the term appears to have been adopted originally by physicists 
and chemists from the Latin “extro" (outwards) and "versio" (to turn)! 
to designate the property of physical substances to manifest certain 
unseen physical attributes under certain conditions (see Murray, 1897). 
The term was then used to refer to a somewhat analogous tendency on 
the part of human beings to turn thoughts and feelings upon external 
(outward) objects as opposed to internal states and events (Murray, 
1897; Roback, 1927). 

Freud, for example, used the expression "introversio libidinis 
sexualis" to refer to the tendency to turn the sexual libido from 
external cathexes to internal fantasy objects, as a preliminary aspect 
of psychoneurosis. 

In most early uses of the term, it is clear that extroversion was 
simply meant to describe certain manifest consistencies in the activity 


of people and substances. Whether these consistencies analyzed into 
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a Single unitary underlying characteristic of those persons or 
substances was a further question. 

That further question was explicitly addressed by Carl Jung 
(1923) when he proposed two underlying attitudes, extroversion and 
introversion, which interfaced with psychological functions of 
thinking, feeling, sensing and intuiting. In his volume, Psycho- 
logical Types, he outlines the attitudes as follows: 


Introversion: means a turning inward of the libido whereby 
a negative relation of subject to object is expressed. In- 
terest does not move towards the object but recedes toward 
the subject. Everyone whose attitude is introverted thinks, 
feels and acts in a way that clearly demonstrates that the 
Subject is the chief factor of motivation while the object 
at most receives only a secondary value. Introversion may 
possess either a more intellectual or a more emotional 
character, just as it can be characterized by either in- 
tuition or sensation.... When Introversion is habitual, 
one speaks of an introverted type (1923, p. 567). 


Extroversion: means an outward turning of the libido. With 
this concept I denote a manifest relatedness of subject to 
object in the sense of a positive movement of interest towards 
the object. Everyone in a state of extroversion thinks, feels 
and acts in relation to the object, and moreover in a direct 
and clearly observable fashion, so that no doubt can exist 
about his positive dependence upon the object. In a sense, 
therefore, extroversion is an outgoing transference of inter- 
est from the subject to the object. If it is an intellectual 
extroversion, the subject thinks himself into the object, 

if a feeling extroversion then the subject feels himself into 
the object. The state of extroversion means a strong, if not 
exclusive, determination by the object.... Should the state 
of extroversion become habitual the extroverted type appears 
(1923; p. 543). 


Marshall (1967) has recently pointed out that Jung's further 
descriptions and elaborations of these attitudes were meant as a rather 


superficial "summing-up" of broad surface consistencies which are 


influenced by the proposed functionally unitary source trait. 
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The major part of Psychological Types consists not of 

definitions but of descriptions Si common types or syndromes. 

As Jung himself says, such descriptions of pure types are "only 

Galtonesque family portraits which sum up in a cumulative image 

the common and therefore typical characters, stressing these 

disproportionately, while the individual features are just as 
disproportionately effaced".... Thus Jung says that the 
typical extrovert is adjusted to the objective environment, 
sociable, spontaneous, conservative in outlook, subject to 
psychosomatic disorder, and so on. However, this composite 
portrait of the type is not advanced as the definition of 
extroversion, but as a group of correlated variables usually 

found in extroverted people (p. 117). 

In contradistinction to Freud, Jung (1923) stated "It is a 
mistake to believe that introversion is more or less the same as 
neurosis. As concepts the two have not the slightest connection with 
One another." 

In a review of Jung's conceptualization, Murray (1938) decried 
the "miserable vulgarization" of his types by American psychologists, 
but noted that it is very difficult to discern the essential aspects 
of the functional unity Jung proposed. From his conceptual analysis, 
Murray suggested at least two distinct aspects were implicated in 
Jung's description; namely, "extraception-intraception" and "outward 
and more social vs. inward and less social" activity. 

Extraception - intraception, as Murray conceived it, is a very 
similar process to that implied by earlier uses of the term extro- 
version; namely, the tendency to orient oneself upon the external 
"objective" world, as opposed to the internal, psychological or 
"subjective" world. In Murray's terms, "The extrovert perceives, 
understands and values the world as it affects his senses....; the 


introvert, on the other hand, being chiefly influenced by psychic 


processes... (p. 237f)." This is quite comparable to earlier 
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descriptive uses of the term extroversion, including Freud's "intro- 
versio libidinis sexualis." 

Regarding the other aspect, Murray comments: 

Putting aside extraception and intraception (objectivity and 

subjectivity) which seem to describe attitudes that are clearly 

different from the other factors, we come down to a very crude 
division between the outward and more social and the inward 

and less social. The extrovert seems to be the simple, healthy, 

uninhibited, readily adapting herd animal, whereas the introvert 

is somewhat held back within himself. My own opinion is that 

Jung has been misled by the supposition that there must be 

one reason why the introvert is held back... (p. 239). 

Murray appears to be suggesting that Jung's concept of extroversion 
is analyzable as basically an external vs. internal orientation 
(attitude), while many of the superficial behavioral characteristics 
associated with extroversion (and emphasized by American psychologists) 
are not exclusively determined by that attitude alone. 

However, Jung's major contribution was to suggest that extro- 
version is a pervasive functional unity, involved not only in percep- 
tion and cognition, but also in overt social behavior. As already 
indicated, Murray challenged the view that extroversion - introversion, 
as a functional unity, has exclusive influence that Jung may have implied 
for it. The situation is complicated by Jung's further views that 
both extroverted and introverted attitudes (types) could exist for a 
Single person, one being more conscious than the other, but both in 
a balance of strength. Murray (1938) also suggested the possibility 
of manic-depressive swings for extroversion - introversion. 

After Jung's seminal contribution, many writers proliferated 


divergent and overlapping views as to the behavioral description of 


extroversion (see Freyd, 1924). Wells (1917) emphasized avoidance; the 
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6 
Allports (1920), "the tendency to action"; Nicoll (1920), impulsiveness; 
McDougall (1929), "emotional response"; Freyd (1924), social relations. 
While some (e.g., McDougall) believed that introversion and extroversion 
were different traits, others held they were polar or modal values on 
a single trait. Conklin (1923), for example, suggested the term | 
"ambivert" for the majority between the polar extremes. At the same 
time, many theoretical speculations about extroversion were proposed 
by Tansley, McDougall, Kempf, and White, among others (see Freyd, 1924). 
Another prominent question since Jung has been the interpretation 
of extroversion and introversion as "traits" and "types." Cattell (e.g., 
1973a) has maintained the view that extroversion - introversion is a 
trait, while Eysenck has preferred to call the polar extremes "types." 
It is probably not necessary to consider these views to be in conflict, 
since, as Cattell (1957a, 1973a) has pointed out, the word "type" for 
a theoretical construct in personality is most viable to designate 
either modal patterns on a single dimension and/or modal profile patterns 
across dimensions. Eysenck's use of the word "type" conveys the view 
that extroversion is descriptively designated by a specific pattern of 
behavior across a wide variety of situations. The word "type" is also 
often used complementary to "trait," as a designation of a group of 
individuals who are similar on a trait or compilation of traits. This 
is also compatible with Jung's usage (see descriptions above and 
Stephenson, 1939) and Eysenck's usage (e.g., Eysenck, 1964; 1970a; 1973). 
The constructs of extroversion and introversion, however conceived, 
have received the attention of psychometricians for over fifty 


years. Freyd (1924) suggested a list of 54 surface manifesta- 
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tions, from which Heidbreder (1926) was unable to discern a single 
functional unity by inspecting the intercorrelations of ratings on 
100 men and 100 women. A rating scale was also developed by Laird 
(1925), but again, Oliver (1930) disputed a single source trait 
within the Laird scale. Conklin, who had earlier suggested the term 
"ambivert" for the middle range on an extroversion - introversion 
dimension, also (1927) invented a ratio measure of Pererrer 

to "introverted" interests for that dimension. 

Neymann and Kohlstedt (1929) produced a set of questionnaire 
items, as Freyd had for ratings, which was revised by Gilliland and 
Morgan (1932) as the Northwestern University Introversion - Extro- 
version Test. Bernreuter (1933, 1934) and Stagner and Pessin (1934) 
also used various criterion selection procedures for items for their 
own questionnaires. 

Reviews of the interrelationships of these (and other) scales 
purporting to measure “extroversion" by Conklin (1927), Gilliland 
(1934), Guilford and Hunt (1931), Guthrie (1927), Stagner (1932), 
and others, found little in common among them. 

An important contribution to the controversy was made by Wood- 
worth (1931), reflecting a theme to reappear in Carrigan's (1960) 
conceptual analysis of later questionnaires. Woodworth suggested 
that scale items variously used to assess extroversion appeared to 
address either the tendency to immediate overt action (Carrigan's 
"Lack of Self Control" or "Impulsivity") or social activity (Carri- 
gan's "Social Extroversion" or “Sociability"). The implication was 


that extroversion - introversion, as a functionally unitary source 
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trait, was probably not jointly influential for both clusters of 
behaviors. This point of view was also reflected in Murray's (1938) 
comments, cited earlier, that "outward and more social vs. inward 
and less social" behavior probably did not have only extroversion - 
introversion as its basis. It is further reflected in Abernethy's 
(1938) distinction between the "liking thought" and "liking people" 
items of the Neymann-Kohistedt test of introversion and extroversion. 

In the 1930's, significant new steps were taken through 
Guilford's pioneer efforts to apply factor analysis to temperament 
in much the same way that Spearman had already applied the methodo- 
logy to the domain of intelligence. Since earlier speculations, 
rating tests and questionnaires were inadequate as criteria (Guilford 
and Braly, 1930a, b; Guilford and Hunt, 1931; Guilford and Guilford, 
1933), Guilford (1934) finally selected 36 relevant items (including 
sex) and factored their intercorrelations, finding only group factors, 
rather than a "general" extroversion factor across all items. Ina 
series of factor analyses (Guilford, 1934; Guilford and Guilford, 
1936; Guilford and Guilford, 1939a, b). he further identified the 
group factors in extroversion as S (Social extroversion or sociability), 
T (Thinking extroversion), and R (Rhathymia or "freedom from care"), 
factors which, along with D (Depression) and C (Cycloid disposition) 
formed the STDCR Inventory (Guilford, 1940). More group factors subsequently 
formed other inventories by Guilford and his associates.° 

The Guilford-Zimmerman Temperament Schedule (Guilford and 
Zimmerman, 1949) and the more recent GZTS (Guilford and Zimmerman, 


1956) were designed to measure the original extroversion factors, 
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S, T and R, along with the other scales developed earlier (except I 
and N, with C and D combined into a single E: Emotional Stability 
scale). 

Concurrent with Guilford's pioneer factor analytic work demon- 
Strating the multifactorial nature of items purporting to measure 
extroversion, other investigators continue to develop ad hoc scales 
as interpretations of Jung's conceptualization (e.g., Myers-Briggs 
Type Indicator, Myers, 1962; Stricker and Ross, 1964; Gray and Wheel- 
wright Psychological Type Questionnaire, Gray and Wheelwright, 1946). 
In addition, scales such as the MMPI Social introversion scale 
(Drake, 1946) and the Minnesota Thinking, Social and Emotional (T-S-E) 
extroversion scales (Evans and McConnell, 1941) were also developed 
at this time. The T-S-E scales were designed to provide independent 
measures of the facets of extroversion found by Guilford (see Gold- 
berg, 1970). 

As factor-analytically derived scales were produced along with 
scales based on more traditional rational ad hoc procedures or 
"rational-empirical" criterion selection procedures, many factor 
analysts have adopted the point of view towards other types of 
questionnaires that is clearly expressed by Tatro (1966) with respect 
to clinical assessment: 

In the language of factor analysts, such instruments are measuring 

surface traits, i.e., they are geared to detect familiar patterns 

of covarying symptoms or characteristics at a descriptive level. 

A more basic level of measurement provides information on source 


traits, or the less obvious, underlying influences which deter- 
mine the observable variation in surface-trait patterns. 


In the measurement of source traits we have an analytic, as 
opposed to descriptive, means of diagnosing personality. No 
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longer do we arrive at a measure indicating the extent to which 

an individual manifests a given variety of pathology, but instead 

have measures on several basic dimensions of personality, dimen- 
sions which are common to all people, normal as well as abnormal, 
and which in various extreme combinations may be considered 

determiners of the different patterns of pathology. We discover 

the "why" rather than the "what" of pathology (Tatro, 1966, 

pee 13497 : 

From this point of view, the early suspicions of Murray and 
Woodworth were partially vindicated by Guilford: no single functional 
unity was found to influence all of the surface traits thought to be 
manifestations of extroversion. The existence of a functional unity 
comparable to that suggested by Jung was not demonstrated. Two 
factor analysts have since made strong claims for the functional 
unity of extroversion: H. J. Eysenck and R. B. Cattell. 

Eysenck's work (e.g., Eysenck, 1947) originated with a criterion- 
selected questionnaire (Maudsley Medical Questionnaire) designed to 
distinguish neuroticism and hysteria - dysthymia for servicemen. How- 
ever, Eysenck (1947) reported a general unrotated factor running 
through Guilford's items for his S,E, and M scales, and North (1949) 
found that two very broad factors appeared through all the items for 
the STDCR scales. North labelled these two factors by the scales that 
dominated them: C (Cycloid disposition) and R (Rhathymia). These 
findings lead Eysenck (1953) to reassert Jung's concept of extro- 
version as a functional unity in ratings and questionnaires. 

Eysenck (1956a) developed his own measure of the construct of 
"axtroversion - introversion” (E-I) originally by selecting items 


from Guilford's S (Sociability), D (Depression), E (Emotionality), 


R (Restraint vs. "rhathymia", or freedom from care), G (General 
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Activity) and A (Ascendance) scales that distinguished between high and 
low R scores. Both the extroversion scale so derived and the neuro- 
ticism scale (N, derived from scales that distinguished high and low 
C scores) correlated with Guilford's S, prompting Eysenck to distin- 
guish social shyness from neurotic bayigee. 4 By selecting out those 
items which distinguished sexes, Eysenck constructed the MPI (Maudsley 
Personality Inventory). Then, by further selecting out those items 
which overlapped with his neuroticism dimension, he constructed the 
EPI (Eysenck Personality Inventory) which is used today. 

Eysenck's formulation of extroversion has relied on experimental 
tests of explicitly Stated theoretical hypotheses. Therefore, 
measures of E-I have been postulated on theoretical bases, rather than 
simply through "blind" factor analytic procedures. A great deal of 
effort has been put into demonstrating E-I in more "objective" measures 
than behavior ratings and self-evaluations (e.g., Eysenck, 1952). 
Contemporary objective test measures of E-I reflect Eysenck's (1970a) 
theory that extroverts are less cortically aroused than introverts, 
most likely as a result of greater constitutional inhibitory activity 
in the reticular activating system. As a result, most objective tests 
of E-I depend on extensive time and apparatus, individual administra- 
tion, and careful attention to procedure (e.g., Eysenck, 1952; 
Hildebrand, 1958; Becker, 1959; Howarth, 1963). One measure that may 
be relatively simple is Eysenck's recent "lemon-drop test," in which 
salivation is measured when the subject is stimulated by lemon drops 
on the tongue (e.g., Corcoran, 1964; Eysenck and Eysenck, 1967a, b). 
This measure has received some support (e.g., Howarth and Skinner, 


1969; Wardell, 1974) and some criticism (Howarth and Skinner, 1969; 


ria 
bas tot haeriied ener vor seth ene aefaoe | 
“ora att bas bov ive 92 oleae oak wes ties 

wor bee: fipte banletupnie tb geet caleoz El bevinsb: ms 
niger of donaey3 entsquorg .2 2‘ broth vd dthe hosetome ae be 

i ezort duo galtogiox xa * a2ougrle ofdovwen mont aamale Mi : 9 
vai ebueM) rH otis betowstznion Jonazyd « axe secant seh 


2m ezorlt $00 garsoa! a2 vadint yd engaT Cena 
‘os betaursza09 or MOrenomt ® me boidowait ard astw b 

| scat bee 2f dotdw tiiadinavinl «ii fenoe | ; 
“FsSeaminaexs no better ded intevavardxe to nol geturioy at 
<S1e%evenT =. aezad3oqyd feotsoresis: batede: vista 

“asd vender zeend fsattgroontt ne hase tuseoq igod ever 13402 


hs is Lesage ii ata fake! ¥9938% ‘pati He word 
zorwengm "avisoaido" avon nt 1-3 darters eniotish odnr is mbed end 


Ase ome’ afi a) nt gabe fae pene ih ¢ 


. “ahreversat Pr Legis “i Feain0a om oe Ste oe 
_wiviges wot hain font sud] Feng tiedeere 46 ‘ayaa % ee oat ' 
atest avitootde S20n tues 5 2A mateye vii gaytoae “efuattor nae . 


oy % 


-ardatninbs Feubi vib _cutssqqs. brs amit t ovl amas #0. brags i Moe i 
ay a f ot a ed ral 


ae, 7 + Seer lone ys a 9) ‘evubas0xq ot Hoi sna Iutonss, te “ 
wa fond srugoim an (e001 <A HoH 020r pba 

Ww, oe rt “geet aonb- sonst" saa mee 
fi oe “cone | a bodslunise ef roetdve ee 

‘ 0K « fone brs fanaa ter 


7 - evant A? baw 6 e-P eae 
j brs vewoH) a met 


Po fe 
7 ee - 


“% 
- 
. 


wa 


Le 
Ramsey, 1969; Power and Thompson, 1970; Wardell, 1974) based, at least 
in part, on procedural difficulties. 
Eysenck has described his construct of extroversion as follows: 


The typical extrovert is sociable, likes parties, has many friends, 
needs to have people to talk to, and does not like reading or 
Studying by himself. He craves excitement, takes chances, often 
Sticks his neck out, acts on the spur of the moment, and is 
generally an impulsive individual. He is fond of practical jokes, 
always has a ready answer, and generally likes change; he is 
carefree, easygoing, optimistic, and likes to "laugh and be merry." 
He prefers to keep moving and going things, tends to be aggressive 
and lose his temper quickly; althogether his feelings are not 

kept under tight control, and he is not always a reliable person. 


The typical introvert is a quiet, retiring sort of person, intro- 
Spective, fond of books rather than people; he is reserved and 
distant except to intimate friends. He tends to plan ahead, "looks 
before he leaps," and distrusts the impulses of the moment. He 
does not like excitement, takes matters of everyday life with 
proper seriousness, and likes a well-ordered mode of life. He 
keeps his feelings under close control, seldom behaves in an 
aggressive manner, and does not lose his temper easily. He is 
reliable, somewhat pessimistic, and places great value on ethical 
standards (Eysenck and Eysenck, 1969, p. 118f). 

It is noticable in these theoretical descriptions that Eysenck's 
emphasis with respect to Jung's concept is towards empirical observa- 
tions, or what Murray had called "outward and social vs. inward and 
less social" behavior, particularly rapid, impulsive activity, rather 
than towards somewhat vague psychological concepts like "extraception 
vs. intraception" as theoretically underlying orientations of extro- 
verts and introverts. Rather than appeal to such concepts, Eysenck 
has attempted to link E-I to the more explicit physiological concepts 
of arousal and inhibition of the central nervous system (Eysenck, 1966; 
1970a, b). As a result, Eysenck himself (e.g., 1973) and some observers 
from the analytic tradition (e.g., Shapiro and Alexander, 1975) suggest 


that Eysenck's E-I is quite distinct from Jung's original conception. 
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R. B. Cattell's characteristic orientation, in contrast, has been 
to systematically sample the entire "personality sphere" to discover 
from the analysis of surface traits (i.e., syndromes of covarying 
behaviors which superficially characterize individuals to facilitate 
everyday predictions of behavior), the pervasive source traits (i.e., 
those functional unities that underlie superficial consistencies and 
inconsistencies). This comprehensive orientation was explicitly set 
out as a program in his early theoretical text (Cattell, 1946), and it 
has dominated his contribution to trait theory ever since (Wardell, 1976a). 

Applying factor analytic methodology and the concept of simple 
structure, Cattell (1943a, b; 1945a) began with 35 surface traits dis- 
tilled from the list of over 4000 trait words given by Allport and 
Odbert (1936). Rating scales were developed for these 35 surface traits, 
and factor analyses of this "life history" or "lL-data" (Cattell, 1945b; 
1947a, b) revealed about twelve source traits. Questionnaire items 
("Q-data") were written and early factor analyses of short scales of 
these items (Cattell, 1950; 1956a, b) revealed at least sixteen source 
traits, some of which showed some similarity to traits discovered in 
L-data. As a third stage, measures have been developed from objective 
("nonfakeable") tests or "T-data" aimed at further expansion and 
exploration of the personality sphere (Cattell, 1948, 1955). Research 
findings with objective tests have been summarized by Hundleby, Pawlik, 
and Cattell (1965) and many of the test themselves were compiled by 
Cattell and Warburton (1967). Specific batteries of best objective 
tests for source traits are being developed by Schuerger and Cattel] 
(1976), Hundleby and Cattell (1971, 1976) and Wardell and Cattell (1976). 


Cattell's extensive efforts to substantiate, interpret and clarify the 
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factors from this research have been summarized in a major integrative 
text (Cattell, 1973a) which condemns many traditional approaches to the 
identification and measurement of personality constructs, including the 
view of Eysenck that only a few higher-order personality traits are 
invariant and influential in behavior (Wardell, 1976b).° 

From the factor analyses of questionnaire and behavior rating 
variables, Cattell (1945b, 1946, 1950) maintained that extroversion 
could only be considered a surface trait, unsubstantiated as a func- 
tionally unitary source trait, at least at the first-order level. 

When the first-order structure of sixteen or more factors in 
Q-data was sufficiently invariant, he (1956b) began higher-order 
analyses from the primaries. An immediate and invariant discovery 
(Cattell, 1957a) was a factor labelled QI in questionnaire data and 
titled "exvia vs. invia," which appeared along with at least three 
other secondaries, labelled QII (Anxiety), QIII (Cortertia), and QIV 
(Independence). Gorsuch and Cattell (1967) state that QI, Exvia-invia 
("living outward or inward," from the Latin vita) was so named "to 
differentiate it from popular connotations of extroversion - introver- 
sion which overstress the role of sociability (however, the classical 
psychological definition of extroversion as being externally oriented 
is fitting)." In this way, Cattell has attempted to distinguish the 
replicable source trait (closely resembling Murray's concept of "“extra- 
ception vs. intraception" that he saw as central to Jung's concept of 
extroversion) from its influences on various surface aspects of personal- 
ity (e.g., sociable and impulsive behavior) which make up the popular 
concept of extroversion. 

On the basis of the loadings of the 16 Personality Factor (16 PF) 


test primaries, Cattell describes the more "exviant" person as 
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more cyclothyme (warm, sociable; At), more dominant (dominant, 
aggressive; E+), more surgent (enthusiastic, talkative; Ft), 
more adventurous and bold (high Parmia; H+), more shrewd 
(sophisticated, polished; N+), and more group dependent 
(dependent, imitative; Q,-) (Hundleby, Pawlik, and Cattell, 
1965, p. 292). 


ie 


Independently of the 16 PF, Cattell has found a number of factors 


from objective tests, one of which (given a Universal Index number, 
U.I. 32) appears to be related to QI in the questionnaire domain and 
is called “exvia-invia" also. It should be noted that Cattell, like 
Eysenck, has had great difficulty finding good measures for his 
construct from among objective tests. In review, Cattell and his 
associates state: 

In the questionnaire realm, this factor has a clear and sus- 

tained pattern, but in terms of objective tests, the loadings 

have tended to be highly erratic.) At present, there appears 

to be [a] dearth of good markers that have been used in 

sufficient studies to have influence on matching results 

(Hundleby, Pawlik, and Cattell, 1965, p. 126). 

Still, a number of studies (Hundleby, Pawlik and Cattell, 1965) 
have discovered and replicated the U.I. 32 pattern, and in joint 
analyses with 16PF primaries, A, E, F, H and Q- have been found to 
load on the U.I. 32 pattern (e.g., Scheier and Cattell, 1958). 
Interpreting the objective test markers, Cattell reiterates the 
interpretation of exvia in terms of external vs. internal orienta- 
tion, with emphasis on the influence of exvia on unrestrained, care- 
free activity with respect to the social environment rather than 
behavioral impulsivity. 

...it is not a general "social well-adjustment" but a "being 

oriented towards topics of social impact" that characterizes 

U.I. 323; in addition, the extrovert is optimistic, less 


cautious, less critical regarding himself and somewhat self- 
willed. It is the latter aspects of extroversion which have 
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occasionally been referred to as “rhathymia" (Hundleby, Pawlik 
and Cattell, 1965, p. 295). 


Based on a number of higher-order analyses of T-data (e.g., 
Pawlik and Cattell, 1964), U.I. 32 itself appears as a marker on 
two higher-order factors, FI: "Tied socialization vs. absence of 
cultural introjection," and FIII: "Temperamental ardor vs. apathy" 
(Hundleby, Pawlik and Cattell, 1965). 

On the basis of these analyses, it is important to note that 
Cattell and his colleagues consider the replicated factor, exvia, 
to correspond with Jung's conceptualization: 


We regard the two related factors F(Q)I and U.I. 32 as a close 
enough representation of Jung's original notion of extroversion - 
introversion to justify our factor interpretation but called the 
factor Exvia vs. Invia to avoid confusion with the now less 

clear term Extroversion vs. Introversion (Hundleby, Pawlik and 
Cattell, 1965, p. 298). 


Elaborating, the authors comment, 


Manifold research efforts have been devoted to investigating 
behavioral attributes associated with, and criterion perfor- 
mances predictable from, this trait, but less attention has 

been given to the theoretical exploitation of the source 
characteristics, the basic "behavioral formula," underlying 

this personality dimension. Jung suggested an explanation in 
terms of libido direction: the libido being consciously outward 
directed in extroversion, consciously inward directed in 
introversion.... From the projections of U.I. 32 on the second- 
order OT factors F(T)I and F(T)III a "two" factor theory of 
Exvia can be formulated. Exvia originates in ready introjection 
of social values (F(T)I) and higher temperamental ardor (more 
intensive emotions which are readily overtly expressed (F(T)III)). 
Invia, on the other hand, is caused by little readiness to 
internalize cultural standards and higher temperamental apathy 
(emotions are less intensive and frequent and are very seldom 
overtly expressed). Factor U.I. 32 thus represents a source 
trait which is a joint effect of two causes, introjection of 
social values and temperamental ardor. In combining both, Exvia 
can be understood as externally controlled extrojection (or 
tendency to react "outwardly"), Invia is internally controlled 
introjection (or tendency to react "inwardly").... At the 
positive, exvious pole of this factor, for example, the higher 
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interest in people, the higher sociability, surgency, group 

dependence, and abundancy of response appear as manifestations 

of higher external (and less internal) control, while the 

higher adventurousness and dominance, the lower attitude 

conformity, accuracy and endurance appear as manifestations 

of the stronger extrojective tendency (Hundleby, Pawlik and 

Cattell, 1965, p. 298f). 

This theoretical conceptualization of exvia, based on higher- 
order findings with U.I. 32, is not the only possibility for its 
evolution and influence that has been elaborated by Cattell. Tenta- 
tive third-order analyses of Q-data are now coming available (Cattell, 
1975), but it is too early to interpret them with respect to the 
theory just mentioned. However, partly as a result of finding exvia 
aS a source trait at the second-order level in Q-data, Cattell has 
suggested other alternative views as to its natural history and 
etiology that are distinct from Eysenck's traditional view that 
it is based on a constitutional general inhibition and arousal in 
the central nervous system, mediated by the reticular activating 
system (Eysenck, 1970a). 

Commenting on alternative explanations for exvia as a higher-order 
factor, Cattell (1973a) distinguishes three theories, the most simple 
of which is that exvia, like Eysenck's extroversion, corresponds to 
a constitutional inhibitory mechanism which acts on several primaries. 
A more complex possibility is that invia develops as a "susceptibility 
to social inhibition" as a result of the interaction of both consti- 
tutional susceptibility to threat and social experience with threatening 
influences (see also Gorsuch and Cattell, 1965). The resultant 


inhibition is specific to learning from social situations, rather than 


being a general inhibiting over-reactivity to any stimulation. 
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18 
Cattell (1973a) states, 


This social inhibitability theory must not be confused with 
Eysenck's reactive inhibition theory (Eysenck, 1970La@]) based on 
a reflexological concept from Hull and Pavlov. The latter is 
operationally recognized by declining response with repeated 
unrewarded stimulation (exvia); the former by genetically 
greater autonomic and other threat response among inviants, 
which by experience has become relatively strongly conditioned 
to social stimuli. By this theory the genetic component is 
Shared by F, H, and perhaps A, while the rest, including Q.(-), 
rue He a social environment marked by little inhibitiof 

Db? SSP. 


As a third alternative view towards the development of social 
inhibition, Cattell (1973a) suggests an “interactional emergence or 
spiral-feedback theory (that certain sets of primaries mutually 
Stimulate growth)." Rather than an internal-external orientation based 
simply on learned avoidance of socially perceived threats, introversion - 
extroversion would develop from the molding influence of the social envir- 
onment on those primary traits that themselves influence social development. 

As a possible example, Cattell (1973a) cites: 


This learning theory explanation would suppose, for example, 
that a child born with high surgency (F having high herita- 
bility), quick in the skills that make him "the life and 

soul of the party," will become more dominant (E) from social 
reward. His attracting of more friends and acquaintances wil] 
also increase affectia (A), since he will respond to warmth 
with warmth (1973a, p. 183), 


In general terms, this view proposes that 


A higher position on any one of the primaries tends, because of 
social mechanisms, to generate a higher level on the others. 

In this way, they become correlated, and involved in common 
experiences, in the course of development. Because of this 
degree of functional unity, it becomes economical to give a 
single score to show how far a person has proceeded in this 
process (Cattell, Eber, and Tatsuoka, 1970, p. 117). 
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Favouring this theory somewhat, Cattell (1973a) states, 


Exvia - invia leads itself even less than anxiety to the possi- 
bility of the standard second-order causal action. It is not 
easy to imagine what could simultaneously increase affectia (A), 
surgency (F), parmia (H), and group dependency (Q9-). For one 
thing, surgency has a high inheritance...that is difficult to 
reconcile with its substantial loading on exvia if it is a 
dependent variable.... Although I am by no means rejecting the 
standard strata model, other models are to be explored and one 
is the spiral feedback. Spiral feedback supposes that one fac- 
tor - F in this case - is genetically high and propels the 
individual into situations where the three other primaries are 
favoured in development. For example, Since the high F person 
seldom retreats from social difficulties he might become skilled 
in social intercourse as in the affectia factor A. This ability 
to empathize with people could in turn excite warm reactions 
from others and thus produce the sense of security seen in the 

H primary. Even with two factors of appreciable genetic deter- 
mination like F and Qo there could be a statistical effect 
beyond additivity. The spiral-feedback theory proposes that 

by a series of mutual and partly serial interactions, beginning 
mainly with the most genetic primaries, a common increase is 
generated in the primaries. The unity that is statistically 
visible in the:second-order is here the unity of a process - 

a process of creating an "emergent" by interaction of existing 
primaries. It is a process of positive mutual or serial (spiral) 
feedback among the primaries in relation to lifes' situations, 
which makes the level of each primary a cause and a consequence. 
As determinations of loadings become more exact it should be 
possible, by watching changes of the pattern over age, to decide 
between the theory of the second-order as a cause and as a 
consequence (p. 136f). 


In reviewing the communalities between Cattell and Eysenck on 
extroversion, Carrigan (1960) reflected the earlier distinction of 
Woodworth (1931) in suggesting that their notions of extroversion 
stressed two relatively distinct features, social activity (sociability) 
and immediate overt action (impulsivity). In fact, Carrigan reported 
three analyses by Mann (1958) showing that Sociability (or Social 
Extroversion)and Impulsivity (or Lack of Self Control) may be replicable 
factors, differentially related to the concepts of extroversion of 


Cattell and Eysenck. These analyses show Social Extroversion to be 
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marked by all of Cattell's first-order extroversion factors, parti- 
cularly E (Dominance) and H (Parmia), in addition to Guilford's G 
(General Activity), R (Rhathymia), A (Ascendance), and S (Sociability). 
Lack of Self Control was marked particularly by Cattell's G- (low 
Superego Strength), I (Premsia), and Q3- (low Strength of the Self 
Sentiment), and also by F (Surgency) and Guilford's R (Rhathymia). 
While Cattell's Exvia and Social Extroversion appeared similar, 
Carrigan suggested that Eysenck's ElIcould be identified more readily 
with Lack of Self Control. 

Frank and Sonja Farley (1970) also suggest that a greater con- 
tribution in the theoretical relatedness of Eysenck's E-I to arousal 
and inhibition is made by an impulsive component relative to a 
sociability component. 

On the other hand, it is obvious from Cattell's writings that, 
as Carrigan shows, he emphasizes the more social aspect of extro- 
version. Cattell, of course, considers "sociability" and "impul- 
sivity" to be surface traits (clusters of correlated behaviors) rather 
than source traits (underlying determinants, factors). His "socia- 
bility" cluster is largely determined by H+ (Parmia) (see Cattell, 
1957a, Appendix 4), while "impulsivity" is largely determined by G 
(Superego strength) (see Cattell, 1971, p. 369f). 

The factors of "Sociability" and "Impulsivity" identified by 
Carrigan (1960) from Mann's analyses would appear to be clear 
replications of two second-order factors for Cattell: QI (Exvia - 
invia), and QVIII (Superego strength vs. lack of self-sentiment) , 


the latter clearly marked by G and Q, (Cattell. 197345.0....k16). 
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Adcock (1965), in a theoretical comparison between Eysenck and 
Cattell, has argued that the two syndromes suggested by Carrigan 
represent two different generalization effects. The "impulsiveness" 
syndrome is a generalization of inhibition into strong superego 
controls (Cattell's G: Superego factor) and strong ego controls 
(Cattell's Q,: Strength of the Self-Sentiment factor). Adcock 
calls this trait "inhibitedness," and suggests that it matches with 
Cattell's U.I. 17 (general inhibition). The "sociability" syndrome 
is, to Adcock, a generalization of the person's desire to seek 
social contacts. Like Farley and Farley (1970), Adcock argues 
that Eysenck's E-I is theoretically a genetic inhibitory tendency 
more related to impulsiveness than sociability. Therefore, he 
concludes, 

It would seem that we must regard Cattell and Eysenck as being 

in substantial agreement in their measures of extroversion, 

despite the different theoretical backgrounds -- social 

inhibition and general inhibition respectively -- from which 

they may have approached (p. 96). 

Adcock's conclusion can only be extended through questionnaire 
measures of extroversion, for, as Carrigan states, 

Several objective test analyses related to E-I have appeared in 

recent years -- some carried out by Cattell and his associates, 

others from Eysenck's laboratory. The latter studies rely 

heavily on tests of supposed or demonstrated relevance to 

particular dimensions of personality, whereas Cattell's analyses 

are based on tests intended to cover the entire "personality 

sphere." As might be expected, the test batteries used in 

the two sets of studies differ considerably, and the resulting 

E-I factors are not readily compared (p. 345). 


To summarize these theoretical considerations briefly: 


(i) Eysenck's E-I was developed from a wide base of Guilford's 
factors, particularly R (Rhathymia), and theoretically reflects a 


more general inhibitedness than Cattell's Exvia; 
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(ii) Cattell's Exvia is a higher-order source trait possibly arising 
from social feedback interactions among the exvia primaries A, E, F, 
H and Qo-- Theoretically it may reflect social inhibition determined 
by the interaction and mutual growth of lower-order source traits, 
particularly F (surgency) and H (parmia vs. threctia or "suscepti- 
bility to threat"). 
(iii) Carrigan, Adcock and others suggest that Eysenck's E-I is 
conceptually related to a factor of "Lack of self control" or 
"Impulsiveness," marked by low superego strength (G-) and low self- 
sentiment strength (Q,-)> with possibly surgency (Ft), tender- 
mindedness (I+) and Guilford's factor that best correlates with F, 
rhathymia (R). Cattell sees "impulsivity" itself as a surface trait, 
determined largely by low superego strength (G-). The primaries Gt 
and Q37 are the best markers for a second-order factor QVIII (super- 
ego strength vs. lack of self sentiment) that is quite distinct from 
QI, Exvia. In the domain of objective tests, Adcock suggests that 
"Impulsivity" corresponds to Cattell's U.I. 17 (General Inhibition); 
(iv) Carrigan matches Cattell's "Exvia" to her factor of "Social 
Extroversion," rather than "Lack of Self Control." "Social Extro- 
version" or "Sociability" is marked by the exvia primaries, A, E, F, 
H, and Q,-, and by Guilford's G, R, A, and S factors. Cattell's sur- 
face trait, sociability, is largely determined by H (parmia), which cor- 
relates highly with Guilford's S (Sociability), although sociability 
is considered to be a product of many possible primaries. 

Perhaps the theoretical differences between Eysenck and Cattell 
could be revealed in a joint analysis that included objective tests 


and questionnaires from both laboratories. Such is the present study. 
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CHAPTER TWO 
EMPIRICAL FINDINGS 

Carrigan (1960) points out that early attempts to measure the 
"trait of extroversion" (e.g., Bernreuter, 1934; Guilford and Hunt, 
1932; Hovey, 1929; Moore and Steale, 1934; Stagner, 1932; Vernon, 
1938) intercorrelated on the average only about 0.35. Different 
views with respect to the relationship of extroversion (however 
measured) and adjustment were proposed to substantiate either Freud's 
view that introversion is a precursor of neurosis, or Jung's view 
that these attitudes are independent of adjustment or neurosis. 

Studies of Guilford's factor-analytically derived scales have 
produced a confusing assortment of conclusions. While Guilford 
himself (1940) proposed that extroversion actually Cone cten of at 
least three distinct factors, S (Social Extroversion), T (Thinking 
Extroversion), and R (Rhathymia), Denton and Taylor (1955) and 
North (1949) both found a higher-order factor marked by the R and 
S scales. While Lovell (1945) and Baehr (1952) found R, S, G and 
A as factors at the first-order level, Thurstone (1951), reanalyzing 
the same data, found R, S, G, and A items distributed across his own 
primary factors.© Baehr (1952) took Thurstone's factors to the 
second-order and found R, S, G, and A items again loaded on a single 
factor (along with Thurstone's own Impulsivity scale). 

Mann's reported joint analyses (Carrigan, 1960) of Guilford and 
Cattell scales found Guilford's S, G, and A with Cattell's H and E 
prominent on one factor ("Social extroversion") while Guilford's R 


and Cattell's F (along with G and Q3) appeared on a second factor 
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("Lack of self control"). One analysis found Guilford's R falling 

on one factor and Cattell's G and Q3 On another factor, suggesting 

to Carrigan a possible further split in "Lack of self control." 
Becker's (1961) comparison of the 16 PF primaries to Guilford 

questionnaires found a clear association of Cattell's F (Surgency) 

with Guilford's R (Rhathymia), and a bers ist lower association 

between Cattell's H (Parmia) and Guilford's S (Sociability) and 

A (Ascendance). Cattell's extroversion primaries, A, E, F, H; 

and Qo- generally correlated with Guilford's S, R, G, and A. In 

a joint factor analysis of the scales, one factor grouped Guilford's 

R and T with Cattell's Q> while another (labelled "“Extroversion") 

grouped Guilford's G, A, and S with Cattell's H, E, and F. 
Bendig's (1962a) factor analyses of Guilford scales replicate 


these findings. One factor, called "extroversion," was marked by 
R and T; another factor, called "social activity," was marked by 
G, A, and S. Bendig hypothesized that Eysenck's E-I would be 
associated with the former, but found quite clearly that it correlated 
with the latter factor. In fact, E-I correlated with S more than R. 
As stated earlier, although Eysenck made up the E-I scale from 
Guilford's R items, two-thirds of the resultant E-I items also 
belonged to Guilford's G, A and/or S scales.” 

Jensen (1958), reviewing the relationship of Eysenck's earlier 
Maudsley Personality Questionnaire to other questionnaires (such as 
Heron's Sociability scale, similarly developed from R, and the Social 


Extroversion scale from the Minnesota T-S-E), concurred with Bendig 


in suggesting a major social component in E-I. 
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Eysenck himself was concerned about re-establishing the functional 
unity and descriptive characteristics of E-I, particularly since 
Carrigan's (1960) review suggesting that E-I was largely associated 
with "Impulsivity" rather than "Sociability" or "Social Extroversion." 
While the historical derivation of E-I might suggest that impulsive 
behaviors are highly involved as markers (since Guilford's R scale 
constituted the original criterion), other findings already cited 
(e.g., Jensen, 1958 and Bendig, 1962a; also, Skinner et al., 1970) 
have shown that sociability (e.g., items of Guilford's S scale) is 
more important in marking the factor empirically. Eysenck and 
Eysenck (1963) found that the items measuring E-I could be factored 
to result in a single rotated bipolar factor that was marked 
positively by "sociability" items and negatively by "impulsivity" 
items. Sparrow and Ross (1964) replicated this finding. A factor 
analysis of EPI items (Eysenck and Eysenck, 1963) revealed at least 
four primaries, extroversion, neuroticism, impulsiveness and jocu- 
larity, prompting Eysenck to suggest that there were perhaps primary 
factors (i.e., impulsiveness and jocularity) that were correlated but 
distinct components of extroversion at the lower-order level. 

Further item factor analyses of the EPI (Eysenck and Eysenck, 
1969) have found up to 14 primary factors, and 4 at the third-order: 
Neuroticism, Sociability, Excitement, and Jocularity -- with Extro- 
version made up of the latter three. 

These findings make it difficult to evaluate the functional unity 
of E-I itself, particularly since the factor intercorrelation matrixes 


are not reported (see Browne, 1971). Other investigations (e.g., 
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Howarth and Browne, 1972), using item factor analyses, have suggested 
that Eysenck's concept of extroversion is poorly substantiated and 
that "extroversion" is actually an inflated conception of a lower- 
order sociability factor. 

Eysenck and Eysenck (1967a) found that the correlations of their 
objective extroversion factor, measured by the lemon drop test, with 
items on their questionnaire E-I scale were proportional to the item 
factor loadings on that scale (rather than the item loadings on the 
sociability or impulsivity scales), suggesting to them that extroversion 
is still a unitary dimension. 

On the other hand, apparently no study has investigated Cattell's 
extroversion factors in terms of Carrigan's (1960) and Adcock's 
(1965) suggestions as to their relationship to "sociability," 
"impulsivity" and Eysenck's measures of E-I. As stated above, 
sociability and impulsivity are surface traits (correlation clusters) 
to Cattell, rather than source traits (factors), and are determined 


10 Exvia 


partly by H (Parmia) and G (Superego strength) respectively. 
itself continues to emerge as an invariant factor from factor analyses 
of the 16 PF primaries along with another well-established second- 
order factor, QVIII (Superego strength vs. lack of self-sentiment) 
which is marked by G and Q,, and is quite orthogonal to exvia (e.g., 
Horn, 1965; Gorsuch and Cattell, 1967; Cattell and Nichols, 1972; 
Cattell, 1973a). 

For example, in a series of careful factor transformations, 


John Horn's (1965) second-order factor analyses of the 16 PF clearly 


found exvia and anxiety, and a factor replicated from Karson and 
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27 
Pool (1958) loading G and Q. and termed by them “sociopathic deviance. " 
In addition, Horn found some evidence that I (Premsia) appears at both 
the first and second-order, and that QIV (Independence) may actually 
split into two second-order factors, one indicating "radical independent 
attitudes coupled with dominance," the other indicating "self suffi- 
ciency without dominance and extroversion." 

Cattell, of course, has maintained since 1956 that extroversion 
(or QI, exvia) is a functional unity usually marked by 16 PF primaries 
Aa Es FE, Hs and Qon> with F and H being particularly prominent primaries 
for adults (Cattell, Eber, Tatsuoka, 1970). At least two studies 
(Becker, 1961; Cattell and Gibbons, 1968) show high correlations bet- 
ween Cattell's F and Guilford's R, and between Cattell's H and 
Gu? fordisssS: 

However, Cattell's views on the invariance of his primaries and 
higher-order factors have also been subjected to some criticism 
recently. Again, some investigators have been unable to substantiate 
Cattell's factors in item factor analyses of the 16 PF (e.g., Howarth 
and Browne, 1971b; Howarth, Browne and Marceau, 1971) but these 
studies themselves have been criticized on technical and conceptual 
grounds (e.g., Cattell, 1971, 1974a, b; Cattell and Nichols, 1972, 
DeYoung, 1972; Karson and O'Dell, 1974; Burdsall and Vaughan, 1974; 
Vaughan, 1974). The criticisms of Cattell and his associates have 
focused on the technical methodology of the reported factor analytic 
solutions in terms of their own strict criteria, particularly with 
respect to the number of factors extracted and the adequacy of 


rotation. In addition, they point out that outdated editions of the 


16 PF were used. 
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In the Howarth and Browne (1971a) critique, approximate ortho- 
gonality was found at the second-order, without a factor "extroversion," 
labelled as such. They found a "Sociability" factor, marked by items 
from the H, F, and Qo Scales, and an "Impulsivity" factor, marked by 
items from the G and Q3 Scales. Thus, while these investigators may 
have been unable to substantiate Cattell's primaries for a number of 
reasons, they appear to have replicated at least QI (Exvia) and QVIII 
(Good upbringing) as second-order factors from their item factor 
analyses of the 16 PF. 

In the item factor analyses by Eysenck and his associates (Eysenck 
and Eysenck, 1969), 99 "best" items from the 1962 and 1966 editions of 
the 16 PF were solicited from Cattell in order to evaluate the 
invariance of 15 primary factors (omitting B, intelligence) from the 
16 PF. At the first order, twenty factors were found for males and 
Panaies separately, none of which closely resembled a primary factor 
from those editions of the 16 PF. Second-order factors were not 
interpreted or reported in detail. Third-order factors were inter- 
preted as extroversion, neuroticism, and "socialization." While many 
questions remain unanswered in the brief report of these results, 
they clearly challenged Cattell and his associates to substantiate 
the invariance of the present 16 PF primaries. In the dispute over 
the acceptability of the 16 PF primaries, there is no question that 
there is an urgent need for more adequate identification and measure- 
ment of invariant factors at all levels. In fact, the critical research 
should stimulate the continued improvement of the 16 PF as the major 


questionnaire measurement device for these additional factors at all levels. 
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In fact, more recent studies of the 1968 revised form of the 16 PF 
have reported factor analyses of 16 PF items (Cattell, 1973a; Burdsal 
and Vaughan, 1974; Karson and O'Dell, 1974), "parcels" of 16 PF items 
(Cattell and Gibbons, 1968; Cattell, 1974a), and 16 PF scales across 
forms (Cattell, Eber and Delhees, 1968; Cattell, Schroder and Wagner, 
1969; Cattell, Wagner and Cattell, 1970; Cattell, 1973a) in which the 
basic structure of the 16 PF has been replicated to a significant 
degree for many factors. On the basis of such findings, along with 
applications of 16 PF primaries for description and prediction, |! 
Cattell (1972a) argues, contrary to Eysenck (1971), that primary factors 
are both replicable and of major importance as personality constructs. 

The findings that Eysenck's E-I is empirically related to "socia- 
bility" scales, factors and items and Cattell's explicit recognition 
that his exvia-invia is designed to encompass factors and behaviors 
having to do with external and social] orientation, would suggest that 
their questionnaire extroversion factors should be highly correlated. 
In fact, they do correlate well (e.g., 0.71, 0.73; from Crookes and 
Pearson, 1970, and Hundleby and Connor, 1968, respectively). Adcock 
(1965) reports Becker's (1959) finding that 16 PF exvia and MPI E-I 
loaded .82 and .68 respectively on a common factor. In addition, 
Cattell's most prominent markers for exvia, F (Surgency) and H (Parmia), 
correlated much higher with Eysenck's questionnaire extroversion 
(+0.62, +0.58) than did such other exvia factors as A (+0.26), 
E(+0.33), and Q. (-0.38) (Hundleby and Connor, 1968). 

Of course, many factor analytic investigators have found factors 
in the questionnaire domain which most recently they have variously 


called "extroversion" (e.g., Comrey, 1970), "Social extroversion" 
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(e.g., Sells, Demaree and Will, 1970, 1971), or "sociability" and 
"social shyness" (e.g., Eysenck and Eysenck, 1969; Howarth and Browne, 
1971a, 1972; Browne, 1971). However very few studies have tried to 
compare these factors empirically. 

In the extensive item factor analyses of Sells, Demaree and 
Will (1970, 1971) and Browne (1971), the investigators were con- 
strained, for practical reasons, to very few factors relative to 
variables, Varimax and Promax transformations and only a first-order 
analysis and interpretation. Sells et al. (1970) found a "Social 
Extroversion" factor made up of items from Guilford's A, S, and 
R scales, and Cattell's A, F, and H scales. A corresponding factor 
was found when both Guilford and Cattell item sets were factored 
separately (Sells.et al., 1971), and it correlated in each case, 
as expected, with Guilford's A and S and Cattell's F and H. In 
Browne's (1971) study, which was under the same constraints, factors 
of "Impulsivity" and "Sociability" were clearly indicated in a large 
sample of questionnaire items from various sources. 

In the T-data domain, U.I. 32 (Exvia-invia) has been found in 
a series of investigations by Cattell and his associates (see 
Hundleby, Pawlik and Cattell, 1965) as a first-order factor among 
objective tests, loading many of the exvia primaries in Q-data when 
they are factored together (Scheier and Cattell, 1958). 

The objective test pattern for U.I. 32 is based on markers 
interpreted as indicating an optimistic, self-confident social 
orientation with fluency relevant to social perception and thinking. 


i2 


These markers include M.I. 763 and 316, — fluency on peoples' 
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3] 
characteristics, especially oneself; M.I. 112, belief in favorable 
effects of possible events; M.I. 449, less self-sacrifice believed 
necessary to achieve life goals; M.I. 108, confidence in performance 
on untried activities; M.I. 421 and 423, less caution; M.I. 219, 
fewer common frailties admitted; M.I. 146a, less accuracy; M.I. 

282, fluency in perceptions; M.I. 714, superficial word associations; 
M.I. 696, realism; M.I. 275, efficiency. As stated earlier, the 

U.I. 32 pattern has been less easily identified and replicated than 
many other objective test factors. 

Other objective test factors that have been more readily repli- 
cated and perhaps even mistaken for U.I. 32 in some studies are 
U.I. 17, General Inhibition; U.I. 21, Exuberance; and U.I. 22, 
Cortertia. In particular, as previously mentioned, Adcock (1965) 
has suggested that these may be two major introversion syndromes: one 
emphasizing sociability, represented by Cattell's exvia-invia; and 
the other, emphasizing inhibition, represented by Eysenck's E-I, and 
linked with Cattell's U.I. 17 (Inhibition) and his G and Q, factors 
in Q-data. 

Recent factor analyses by Wardell and Yeudall (1976), using an 
extensive battery of Cattell's objective tests that were administered 
to clinical patients with problems of "impulsive control," have 
resulted in three objective test factors that correlated with both 
G and Q3- These factors are fairly clear replications Of WU et rc4 
(Anxiety), U.I. 17 (Inhibition), and U.I. 29 (Wholehearted respon- 
siveness) in normals. Commenting on these findings, Cattell 


(personal communication, 1976), states 
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You have indeed made an important discovery in relation to U.I. 
17. For ten years the hypothetical solution for Q-data matching, 
namely, that second-orders in Q-data are first-order in T-data, 
has stood at four such matchings, two of them very definite 

and replicated, namely, that with U.I. 24 [anxiety] and U.I. 
32, and two of them quite tentative, namely, that of cortertia 
with U.I. 22 and of independence with U.I. 19. Now if you 

look at my 1973 book...you will see that you have obtained in 
U.I. 17 an excellent match for the second-order factor QVIII, 
which shows itself in Gt, Q3+ and F-. In the questionnaire 
domain I have called QVITI "good upbringing," meaning a 

family atmosphere which brought restraints and standards in 
regard to behavior and values. You independently argue for 
U.I. 17 being less of a timid inhibition and more of an 
acquired inhibition in the interests of more dependable be- 
havior. This comes out particularly in the Wardell and Royce 
article [Wardell and Royce, 1975]. I was therefore delighted 
to see that you thus add a fifth match between Q and T series 
and one which illuminates the nature of U.I. 17. 


These results with a sample of forensic patients provide some 
empirical support for Adcock's contention for the association of 
U.I. 17 with G and Q3. Other studies reviewed by Wardell and Royce 
(1975) show U.I. 17+ (high inhibition) to be associated with (and 
possibly influential upon) abilities such as slower speed of closure 
and slower inductive reasoning, cognitive styles such as more 
extensiveness of scanning, and affective traits such as (for un- 
inhibited persons) interests in "doing, not theorizing," self- 
confidence, quick reactivity, sociability, emotionality, expressed 
sympathy and affection. A theoretical elaboration of these findings 
is being developed (Wardell and Royce, 1976). 

With regard to his own exvia-invia and U.I. 17 (Inhibition), 
Cattell and his associates have stated, 

. At present there is no evidence that this U.I. 32 - introversion 
trait may be associated with timidity or inhibitedness -- nor 


does the psychometric pattern of U.I. 17 contain any of the 
typical objective-test introversion markers.... Furthermore, 
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U.I. 17 does not load on any of the questionnaire first-order 
factors that constitute the second-order questionnaire extro- 
version factor.... These results clearly indicate that U.I. 
17+ (inhibitedness) and U.I. 32- (introversion) do in fact 
represent two different personality dimensions, the factors 
certainly not being "cooperative" (Hundleby, Pawlik and 
Cattell, 1965, p. 150). 


Still, in fact, U.I. 17 has almost been mistaken for exvia in some 

Studies (Hundleby, Pawlik, and Cattell, 1965, p. 147f), and U.I. 

17 has typically been difficult to replicate in some recent studies 
(e.g., Cattell, Schmidt and Pawlik, 1973; Cattell, Delhees, Tatro, 


and Nesselroade, 1971). 


U.I. 21 (Exuberance) too, has been confused with extroversion - 


introversion (Meredith, 1966, p. 89f). Comparing U.I. 32 and U.I. 
21, Cattell and his colleagues have again stated, 


The individual scoring high in U.I. 32+ is fluent on (own and 
other people's) personal characteristics (M.I. 763), and more 


so on his own than on other people's characteristics (M.I. 316); 


this fluency on self is also high relative to his general 
verbal fluency (M.I. 273, 283). Since the principal marker 
for general verbal fluency (M.I. 271) does not load on U.I. 
32, it cannot simply be general verbal fluency which accounts 
for these salients of extroversion; the U.I. 32+ person is 


only fluent on topics of specific social or personal relevance -- 


a kind of attitude and interest we intended above in the term 
"socio-orientedness." The lack’ of any general verbal fluency 


distinguishes this factor also very clearly from other primarily 
loaded factors, such as U.I. 21 (Exuberance) (Hundleby, Pawlik, 


and Cattell, 1965, p. 294). 
Finally, with regard to U.I. 22, Hundleby, Pawlik and Cattell 
(1965) write: 


...the original interpretation of U.I. 22+ as a personality 
pattern characterized by high speed of basic neural processes 
or an increased "cortical alertness" (which led to the term 
"cortertia"’ ) seems still the most appropriate one (Hundleby, 
Pawlik, and Cattell, 1965, p. 202). 


Cattell later (1972b) suggests that U.I. 22 has the closest conceptual 
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resemblance to the Russian dimension, "strength of the nervous system." 


ee | | | Rh Ge waa 4 


 Tobrontenit anfennott2a tt pt © ben! We a As 
wane eihedagitesip | 3b | i Jedd en 
uae ot, Ac 
ar so Se 


“aioe nt stvKe OT noiesen oad i tebe sa w a 0 aoe he 


Re yt Ve ae \sitenoaye 
wie AE iw eos ba 


ae Bre (78 .g 226 of fatdso bus wat idetbul) 2otbuae 
29 House $n9907 ano? uh Sait qe ot Aro. asad pein _ "> 


\ ci re 3 


LU bab S& oh. U edtirsqmos (788 48; janet, is, a 
balst2 ies avert asunestfon oh bre tis 


} ¢ 
hi 


bré wo) no froult ef +Sé Fs vu. wtf Pine pnione i vita 

eon BAG Lea LM) ans ixgtos Fenodtsq 2" ; 

s{@fé 3M), potservetosysAa 2'afqos Ne 
fevaneo 2th of evitslay mpin gels 


Yooten Seat ant ee 


, et Woe49q anlage, 
_-+ sonsvelay henoeiadg po, 15 F 
mias orf? at svods bode ta : 
yousult Tedvey [evans ¥ | 
yftvemtyq vanio moyt yivsala urs oc! “108 Wet <int eafer 
ft Iwsd vet brut) Soi sie oui Uig6, dose pavotoat, 

vi = ne sai is hia fette 


| 


 aitesawies 5 2h 4987 Mi 
eoeresorg: feyweNn steed +0 
pried ott of bof doredw) 
ssesiulsoiai ano fied 3) 


34 


However, he allowed that U.I. 16, 21 and even 32 could also match this 
concept. Eysenck (1966, 1970a) has contended that this Russian 
dimension resembles his extroversion factor. Cattell's U.I. 22 is 
linked, not to extroversion, but to QIII, Cortertia, in the ques- 
tionnaire domain. U.I. 22 has been hard to replicate generally, if 
only because of the lack of markers that do not require extensive 
apparatus and careful individual administration. 
Some hypotheses for distinguishing U.I. 17 (Inhibition), U.I. 
21 (Exuberance), U.I. 22 (Cortertia) and U.I. 32 from each other at 
the causal level are iterated by Meredith (1966) and Cattell (1972b). 
Both Meredith and Cattell focus on some of the same causal hypotheses 
that Eysenck has offered for his own extroversion factor. This 
increases the potential for reconciliation by means of objective 
tests. However, at this point causal explanations are just contending 
hypotheses. 
With regard to U.I. 32 generally, Cattell writes, 
Factorization of personality inventories typically yields clear 
evidence of an extroversion - introversion factor in the 
questionnaire realm. In the modality of objective behavior 
tests only studies from Eysenck's laboratory and the researches 
carried out in the author's laboratory have identified such 
a personality dimension. This apparent difficulty of isolating 
a source trait in objective tests which apparently has very big 
variance in questionnaire data is indeed very puzzling. Only 
studies in which the behavioral measures were sampled from a 
wide domain succeed at all in identifying an objective test 
extroversion factor, but even there the objective test extro- 
version factor has typically a small factor variance (in the 
sense of a small associated latent root) and a relatively wide 
hyperplane (Hundleby, Pawlik, and Cattell, 1965, p. 296). 
Cattell offers two explanations for this; namely, (1) because ques- 


tionnaire items are more specific than objective test items, ques- 


tionnaire first-order factors parallel the variable level in 
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36 
objective test first-order factors; and (2) because social behavior 
is poorly sampled in the present repertoire of objective tests, a 
strong extroversion factor should not be expected yet. 

To summarize generally, 
(i) Eysenck's E-I, though theoretically related to the concept 
of general inhibition and "Lack of Self Control" (Impulsiveness), 
has been more strongly linked with "Social Extroversion" (Sociability) 
empirically. Still, E-I is considered unitary partly because of its 
relation to a physiological measure, the "lemon drop" test. 

(11) MGattell'sExvia is theoretically and empirically linked with 
"Social Extroversion" (Sociability). Cattell considers Exvia 
("outward-living") to be identifiable with the core of Jung's con- 
cept of extroversion; that is, an external vs. internal orientation 
(which Murray termed “extraception vs. intraception"). Therefore, 
Invia is seen as a reflection of the degree of social inhibition 
acquired through the interaction of constitutional and developmental 
forces, resulting in less social responsivity and more attention to 
inner thoughts and feelings. Exvia has been identified with both 
QI in Q-data and U.I. 32 in T-data. 

(iii) The empirical correlation betweenE-I and Exvia is fairly high 
in the questionnaire domain; in particular, they have Cattell's F 
(Surgency) and H (Parmia) in common. However, the structural re- 
lations betweenthese factors and their relatedness in the objective 
test domain are virtually unexplored. 

Therefore, while psychometric comparisons between present 


extroversion measures exhibit some agreement, there is wide 
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36 
theoretical disagreement and a lack of empirical data as to the 
generic nature of the construct being measured in both cases. 
Therefore, the present study attempts to address the generic ques- 
tions first, and the comparative question second. First, is 
extroversion a unitary source trait, and if so, how does it relate 
to other source traits mentioned above? Second, how are the con- 


structs of Eysenck and Cattell related to these findings? 
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PART II 
METHOD 


... perhaps most important, there is a need for broadly con- 
ceived analyses oriented toward extroversion - introversion and 
its relationship to adjustment. Such analyses would necessarily 
include a wide array of variables from all media - variables 
selected for their relevance to the two dimensions, and, when 
possible, variables of known factorial composition, so that the 
resulting factors could be compared empirically with previously 
discovered ones. Until such further steps are taken, the issues 
raised here are not likely to be resolved. 


In the meantime, a word of caution seems in order. If the term 
extroversion - introversion is to continue in psychological 

usage - and, judging from past history, there is little likelihood 
that it will not - care must be taken to specify its conceptual 
and operational referent. What appear to be minor distinctions 
between the various conceptions may in fact be crucial ones; to 
discard them too hastily is likely only to propagate the illusion 
of a unity not yet established. 

- Carrigan, 1960, p. 35/f 
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CHAPTER THREE 
SUBJECTS AND TESTING PROCEDURE 

A large test battery was administered to 209 undergraduate 
students at the University of Alberta (mean age 19.5; standard devia- 
tion 2.6), 96 of whom were females, and 113 males. (One male had 
to be dropped from the analysis which follows.) The subjects (Ss) 
were given the battery of tests in groups of approximately eight to 
ten at a time. All subjects were partitioned off from all others, 
though the experimenter could see that all tests were being done 
correctly. This experimenter introduced the task, and then took 
the subjects through the battery, one test at a time, in unison. 
The total testing time was approximately two and a half hours. 

The test battery will be discussed in the next section. 


ul3 tests 


Briefly, it consisted first of a selection of 18 "objective 
(totalling 32 measures) from a compendium of over 400 tests (totalling 
about 2400 measures) by R. B. Cattell and F. Warburton (1967). 
Second, two questionnaires were included: the Eysenck Personality 
Inventory (EPI) and R. B. Cattell's 16 Personality Factor Test (16PF). 
Finally, the "lemon drop" test from Eysenck's laboratory was also 
included, and was the only individually administered test in the 
battery. 

The tests that were administered are given below in the order of 
administration. 
1. 16: Reading Tempo. Four minute timed test. 

S has to read four passages; reading tempo is measured by 


having S mark how far he got in each passage in the time allotted. 
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39 
2. 113: Criticalness vs. Appreciation of Self and Other Persons. 

Four minute timed test. 

This test used ideational fluency as format. S is asked 
to list positive and negative personal characteristics about himself 
and other people. Each of the four combinations for self vs. others 
and positive vs. negative characteristics is represented by two 
items. The test is highly speeded. 

3. 720. Unstructured Drawings. Four minute timed test. 

S is shown, one at a time, a series of abstract line draw- 
ings; for each he has to write down all objects, etc., he can identify 
in it. The test is highly speeded. 

4. 123: Pleasant vs. Unpleasant and Past vs. Future Associations. 

Four minute timed test. 

This test again uses fluency of response as measuring device. 
Each of the four possible combinations for pleasant vs. unpleasant 
associations regarding the past vs. the future constitutes one item; 
in each case S has to write down as many applying ideas as he can 
think of. The test is highly speeded. 

5. 725: Book Preferences. Approximately five minutes. 

Each item asks for a choice between two fictitious book 
titles, with the content of each book being indicated in a brief 
sentence. In each case, there is a contrast between either a morally 
preferable or a sensational, cheap goal or between either a calm, 
restrained interest or a readiness to become emotionally embroiled 


in terror, grief, or vicious action. Liberally timed. 


.2noated edd bas 1192 40 nor 


beilzs 2t 2 .temvot 28 vane TF. 
“‘Hoembr junds eottatvatoaysda. ‘Tenaeteg avi 
evento av thee 10% enoitsatdmea 7 OF at 


owt vd betnszeraey 2f 2ottePNesaeNens: 


test bemit eduittm uot sony 5% 
-wevb ent! tosygeds to estise & comid & 8 eno. 


vtiinabt mo 9n , ats <2t98id0 | ite ob site 
,enotsetaozeA swutua 


2oFvab pni-iwasom 2 25 senoqea4 he cak a ff 
Srszesiqny .2v tnn2sstq yor 


mest sno gatus ide 10> ste ae ay 


Tee i> 
“assays ta £ 
er 


62 afi 26 esobt od 7 


sate): ‘ 
aia ay g 
" 


tat 6 oy t bofsathat sa o¢ 


Bile 2a {A ty Nota aoe 
Sanh 6 PS | 


40 


6. T44a and b: Letter and Number Comparison. Five minute timed test. 

There are four parts to this test. In Parts A and B the 
Subject compares two columns of letter-combinations (one pair of 
letters at a time) and checks them as the same or different. In 
Parts C and D the comparison is between numbers. Parts B and D 
contain more difficult items than Parts A and C (respectively). 

This test is highly speeded. 
7. 7T45: Line Length Judgment. Two minute timed test. 

The subject is presented with pairs of lines and has to 
judge whether they are different or equal. The length of the lines 
to be compared in length is such that a few can be easily distin- 
guished, but most lie near the threshold of certainty-uncertainty. 
This test is highly speeded. 

8. T62b: Hesitancy. One minute timed test. 

A highly speeded arithmetic choice test. 

9. 164: Friends and Acquaintances. Four minute timed test. 

Again, fluency of response is utilized as test format and 
therefore the test is speeded. First S has to write down the names 
of his friends and thereafter the names of his acquaintances. 

10. 1121: Cursive Miniature Situations (C.M.S.) Test. Three minute 

36 second timed test. 

S is presented with a highly speeded and complex cancel la- 
tion task, asking for carefulness and fast speed of performance and 
quick decisions. The test consists of four parts of "runs" each 
comprising six sections. Each individual section is represented by 


a pathway inside which small lines are drawn in varying arrangements. 
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S gains points from cancelling vertical or horizontal lines but loses 
points for erroneously cancelling slanting lines. S can increase his 
gain by not circling lines singly but encircling a mass of lines as 

a whole; however, he is only allowed six such circles per run. The 
four successive runs increase in difficulty. In addition, less time 
is allowed per section on runs 3 and 4 than on runs 1 and 2. 

11. 1167: Preference for Successful vs. Unsuccessful Tasks. 

Approximately four minutes. 

S is asked to write down activities which he likes very much. 
Then S has to rate each activity as to how successful he considers 
himself in it. 

12. 1187: Practical Jokes. Approximately two minutes. 

A series of practical jokes is listed and S has to indicate 
which ones he enjoys. 

13. 1361: Hard-Headed Realism Decisions. Three minute timed test. 

S is presented with statements about people, events and 
opinions, permitting either hard-headed and realistic or sentimental, 
wishful-thinking alternatives. S's extent of agreement to each item 
is indicated on a five-point scale. The test is strictly timed. 

14. EPI. Approximately ten minutes. 

(1968 Form A was given). 

There was a short rest break at this point. Approximately 
one hour of testing was completed. The following tests were answered 
on answer sheets provided, rather than on the tests themselves. 

15. 78: Criticalness of Evaluation. Three minute timed test. 


In each item S has to evaluate a human performance. The 
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given response alternatives express various degrees of criticalness. 

The test is moderately timed. 

16. 119: Time Estimates for Everyday Tasks. Approximately five to 
ten minutes. 

Each item describes a certain task; in the first part S has 
to indicate (by choosing one of five possible answers) how long it 
would take him to complete it, in the second part how long he thinks 
it would have the average person. 

17. 722: Skills-Experience and Confidence. Approximately four minutes. 

Some 20 different areas of competence and skills (ice 
Skating, playing the piano, etc.) are listed in this test. A double 
multiple-choice format is used, and S is to show for each (a) his 
degree of experience or training in it, and (b) how well he thinks 
he could manage the particular performance or task. 

18. T49d: Counting Letters and Numbers. Two minute timed test. 

S is asked to count the number of times certain letters 
and numbers appear in strings of letters and numbers respectively. 
This test is highly speeded. 

19. 197: Crime and Punishment. Two minute timed test. 

S is given a list of crimes, and for each crime he has to 
(i) indicate on a five-point scale the degree of severity of the 
crime, and (ii) the amount of punishment that should be given. This 
test is strictly timed. 

20. 16PF. Approximately 30 to 50 minutes. 

(1968 Form A was used). 


21. The "lemon drop" test. Approximately two minutes per S. 
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This test was given individually in another room after each 
S completed the 16 PF. 

At the end of the test session, each subject was thanked 
profusely and given a "Feedback" paper explaining the nature of the 
research. 

A complete transcript of the testing session is provided 
in Appendix A, along with a more specific delineation of the time 
involved in each part. Sample objective test items are given in 
the compendium of tests by Cattell and Warburton (1967). The 
objective tests are copyright ©1971 by the Institution for Personality 
and Ability Testing, 1602 Coronado Drive, Champaign, Illinois, U.S.A. 
All rights reserved. Reproduced by permission. 

Some subjects said they were a bit tired at the end of the 
test session, but many said they found it interesting and enjoyable. 
In fact, it surprised the investigator to see the subjects take such 
care and interest in all the tests, especially the last one, the 16 
PF. The investigator was very gratified by the concern and respon- 


siveness of the subjects towards the test battery. 
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CHAPTER FOUR 
TESTS AND MEASURES 

The tests and measures for this study were selected for their 
putative relationship to factors of interest. Factors of interest 
for this study were selected on the following criteria. 

1. Cattell and Eysenck are the two major modern proponents of 
extroversion - introversion. Factors are limited to their taxonomies. 

2. Eysenck has three factors in the extroversion domain: 
higher-order extroversion; and lower-order sociability and impul- 
Sivity. All are included. 

3. Cattell has six factors in the extroversion domain: exvia, 
As E,tk,. Hs and Qo. All are included. In the objective domain U.I. 
32 (exvia) is included. 

4. The above constitute the essential factor battery for this 
study. | 

5. Additional factors were selected from Cattell's taxonomy 
of objective factors. This taxonomy runs from U.I. (Universal 
Index) 16 through U.I. 35. None were selected beyond U.I. 33 
because they are too poorly identifiable. Factors were selected 
if they had: 

(a) Questionnaire correlates which are related to extroversion 

On exvia (ine as Ay Ey Fs Hs Q,). These are given in the table 

on the following page; 

(b) theoretical similarity to extroversion. U.I. 17, U.I. 21, 

and U.I. 22 could be theoretically related to Eysenck's concept 


of extroversion. 
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Questionnaire Correlates of Objective Factors 


(from Hundleby, Pawlik, and Cattell, 1965). 


Ue: 


(Independence) 
(Exuberance ) 
(Self-assuredness) 
(Stolidness) 
(Exvia vs. Invia) 


(Dismay) 


Questionnaire Correlate 


H (Parmia), A (Affectothymia) 


H 


( 

F (Surgency) 
(Parmia) 
( 


F (Surgency) 
A, Bs a H, 0» 


E (Dominance), Q, (Self-sufficiency) 
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In summary, the following constitute the "extended" battery for 
this studywrmu Pty" 174 91975 215" 22022 apr sores 3! 

6. In addition, it was thought well advised to include U.I. 16 
(Assertiveness) for the following reasons; 

(a) it has been correlated with Guilford's S (Sociability) 

factor, 

(b) it is relatively the most important U.I. factor in Cattell's objec- 

tive taxonomy (i.e. first factor in the U.I. series, see Cattell, 1957b). 

In addition, the remaining 16 PF factors are included. Limiting 
the study to those 16 PF factors which Cattell relates to extroversion 
could well leave out 16 PF factors which relate to Eysenck's E-I. 

Table II gives a complete list of factors involved in this study 
at the outset (see pp. 46 - 47). 

Tests (given by T numbers) had to be selected to include measures 
(given by M.I. -- Master Index -- numbers) to mark the objective 
factors above. Tests were selected from over 400 documented by Cattell 
and Warburton (1967). Criteria for the selection of objective tests 
were as follows: 

1. Group tests requiring minimal apparatus (exception: Eysenck's 
lemon drop test). This criterion allowed the study to be more expan- 
Sive. 

2. Tests whose variables are in Cattell's Objective-Analytic 
Battery (selected by Cattell and others for salience, reliability, 
factorial simplicity, lack of experimental and algebraic dependence). /4 
3. Other tests whose variables have the above features (except 


reliability, because reliability data were not directly available). 
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Complete List of Factors Involved in the Study 
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Essential battery (10 factors) 


Eysenck's Extroversion 


Extroversion 


Sociability 


Impulsivity 


Cattell's Exvia 


A (Affectothymia) 


E (Dominance) 


F (Surgency) 


H (Parmia) 


Q. (Self-sufficiency) 


U.I. 32 (Exvia) 


Extended battery (7 factors) 


Cattell's U. 
es 
Ue 


1 
i. 
r. 


17 (Inhibition) 
19 (Independence) 


21 (Exuberance) 


. 22 (Cortertia) 


. 28 (Self-assuredness) 


30 (Stolidness) 


. 33 (Dismay) 


MEASUREMENT 


EPI 

Lemon Drop test 
EPI 

EPI 

16, PF 

16.\PF 

16 PF 

lovee 

16 PF 

16 PF 


Objective tests 
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Table II (Continued) 
FACTOR 


C. "Additional" battery (12 factors) 
Cattell's U.I. 16 (Assertiveness) 
B (Intelligence) 
C (Ego Strength) 
G (Super Ego Strength) 
I (Premsia) 
L (Protension) 
M (Autia) 
N (Shrewdness) 
0 (Guilt-proneness) 
Q, (Radicalism) 
Q, (Self Sentiment) 


Qy (Ergic Tension) 


MEASUREMENT 


Objective Tests 


Tet PE 
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4. Recommendations from Dr. Cattell and his associates. Since 
good variables to mark U.I. 32 (exvia) are few, Dr. Cattell suggested 
additions to the battery on the basis of recent research in his lab. 

Tables III and IV give the results of the selection of tests for 
objective factors (see pp. 50 - 55). 

Table III gives the list of objective factors for which markers 
are included in this study. Included are the names of the variables, 
the tests from which the variables are taken, and the reported 


loading!® 


of each variable on the objective factors for which it is 
a marker (from Cattell and Warburton, 1967, and Hundleby, Pawlik, 

and Cattell, 1965, unless otherwise indicated). In many cases, the 
variables chosen are markers from Cattell's Objective-Analytic (0-A) 


Battery, and this is indicated by asterisks. 
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Table IV gives the list of tests included in the study. Included 


are the time each test takes and the variables and factors 

involved in each measure taken from each test. An asterisk in the 
last column indicates that the factor so designated has been marked 
by that variable in Cattell's O-A Battery. At present, the Adult 
O-A Battery is being checked and modified by Hundleby (Hundleby and 
Cattell, 1976). Thecorresponding O-A battery for subjects of high 
school age (HSOA) has recently been prepared by Schuerger and Cattell 


(1976). All tests for U.I. 32 therein have been used in the present 


study (T 49d, 20, 97, 45, 62b) although some are in slightly different 


form. 


The Measures 


The complete list of test measures is reported in detail 
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List of Objective Test Variables by Objective Test Factors. 


after variable indicates that the variable is from the 0-A Battery 


for that factor. ) 


k 


Ce 


FACTOR 
Oa. 


ele: 16 


Assertiveness 


Da sae id 
Inhibition - 


Timidity 


Well O 


Independence 


TABLE III 


VARIABLE 


Ayla 


Number 


278* 
316 
262% 
307 
308 
309* 
15 
244 
288 
159 c 
282 
336% 
325 
321 
218 
30* 
159..¢ 
472* 


TEST 
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187 
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TABLE III (Continued) 


4. 


Oe 


FACTOR 
Unvles 


Unemie 


Exuberance 


Lae 
Cortertia 


(Cortical Alertness) 


els vec 
Self- 


assuredness 


VARTABLE 
M.I. Number 


278 
250" 
192 
282 
108 
147 b* 
307 
308* 
309 
474 
289 
244% 
282 
S25" 
Gra" 

474 
316 
7/63" 
191* 
192 


fest 
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LOADINGS ON 
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Factor 
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TABLE III (Continued) 


SS 


FACTOR VARTABLE TEST LOADINGS ON 

ig i M.I. Number } Usiee Factor 
LeU e 30 109* 23 - .45 
Stolidness FO 23 ial KOS) 
1250 167 - .16 
1428 167 - .63 
Cre U Fie 32 316* 13 ae 4s} 
Exvia 763 13 $26 
282 20 iealc 
336 20 eli) 

307X 45 treudo a 

6 a 49 d 1s) 

X 49d Cae 

13% 62 b e220 > 

289 97 fe ay 

1169 97 +e 33ua 

1 iA. ngewe 48 
OQ. BUTT. 33 T59.4¢ 19 - .42 
Dismay 192 19 = 300 
(Pessimism) 108 22 - .25 


Sr cnn nnn nnn nner Re 


Suggested by R. B. Cattell and associates, Laboratory of Personality 
Assessment and Group Analysis, University of Illinois. (Loadings column. ) 
: Suggested by Charles Bolz, Laboratory of Personality Assessment and 


Group Analysis, University of Illinois. (Loadings column above.) 
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TABLE [y 
List of all Tests in the Extroversion Battery. (An asterisk in the 
last column indicates that the factor so designated is marked by 


that variable in Cattell's 0-A Battery. ) 


A. Cattell's Objective Tests 


TEST TIME VARIABLES FACTORS 
(T) REQUIRED (M.I.) Vek.) 
1 6 4 min. (timed) 278 16*, 21 
c 8 3 min. (timed) 288 WA ake 
ch T3 4 min. (timed) a. 30 19* 
b. 316 16, 28, 32* 
Cy 763 LO" S100 
4, (NS) 5 min. a. 159 Tr i 9er33 
b. 19] 28* 
Cs 192 Zliecourss 
5. 20 5 min. (timed) a. 282 TO*e Ubi che ee 
32 
b. 336 Lie agar 
6. 22 4 min. a. 108 7 eae a 
b. 147 b Zils 
oy 325 niece 
ip 23 4 min. (timed) a. 109 30* 
b. 110 30" 


8. 25 3 min. 321 7 
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TABLE IV (Continued) 


Lae 
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TEST TIME VARIABLES FACTORS 
(T) REQUIRED (M.I.) (UN12) 
44 min. (timed) a. 307 16, 21] 
b. 308 16e0 21 
45 min. (timed) a. 307X 32 
b. 309 16"5. 21 
49 d min. (timed) a. 6a (AR AIC 
b. X 32 
62 b min. (timed) 737 32 
64 min. a. 472 19* 
be 474 22 
g7 min. a. 289 ZA SZ 
bs 1169 32 
12] min. 36 sec. 15 163 3zZ 
(timed) 
167 min. a. 1250 30 
b. 1428 30* 
187 min. 218 17 
361 min. (timed) 244 Laci 
Eysenck's Objective Test 
Lemon Drop 1 - 2 min. a. iran none 
Test b. Difference Eysenck's 
score E-I 


| ia t sit | NG is 
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TABLE IV (Continued) 


TEST TIME VARIABLES FACTORS 
(T) REQUIRED (M.I.) (U.I.) 


C. Eysenck's Questionnaire Test 
20: EPI 10 min. rea a Be 
b. Sociability 


and 
Impulsivity 
D. Cattell's Questionnaire 
al 16 PF 30-50 min. a. First-order Factors A through 
or 
b. Second-order Factor Q, through 
QIV 


E. Sex Variable 
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below. Where loadings are indicated, reference structure findings are 
reported. Loadings are given for all known factors, rather than just 
those factors sought in this particular study. The number in brackets 
after each loading is the number of studies over which that loading 
is an average. To be as exhaustive as possible, all average loadings 
greater than + .15 are reported unless otherwise indicated. 
1. 16: Reading Tempo. 
M.I. 278 Reading Tempo: faster tempo. Score the average line 
reached over the four passages. 
Reported loadings: 
Usd. 16 + 57 (4) 
Pe ee +\-59 (4) 
Ul. 23 # 136 (2) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
16. | 
2. 18: Criticalness of Evaluation 
M.I. 288 Pieieataess: faster speed of judgment. Score the 
number of items checked. 
Reported loadings. 
Ue. ad + 26 {3) 
Ud. 2d + .56 (3) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 21. 
3. 113: Criticalness of Self and Others 
a. M.1. 30 Criticalness: more criticism of self rather than 


criticism of others. Score number of criticisms of self minus 


number of criticisms of others. 
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Reported loadings: 

WT 19 - .09 (14) (-. .18 in 12) 
Despite this reported loading, this variable is in Cattell's 
Objective-Analytic Battery for U.I. 19. 
b. M.I. 316 Criticalness: more fluency about own vs. other people's 
characteristics. Score number ofiitems appreciative and critical 
Of oneself minus the number of items appreciative and critical of 
others. 
Reported loadings: 

UT. 46 + .16 (4) 

U.1. 25 tie 5e'( 2s) 

Uglye28 + $2293) 

Walsed2 +28 (4) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
32 
c. M.I. 763 Criticalness: more fluency about people's character- 
istics, both self and others. Score the number of items appre- 
ciable and critical for both self and others. 
Reported loadings: 

U.I. 24 sipa2d2at3 
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22 «( 
U.I. 28 + .30 (3 
Usk. +32 + $26 ( 
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This variable is in Cattell's Objective-Analytic Battery for U.I. 
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T19: Time Estimates for Everyday Tasks. 
a. M.I. 159 c Time Estimates: greater inaccuracy of other- 
referent and self-referent time estimates. The score is based on 
the assumption that the mean score value, i.e., 3, is the correct 
time required for each item. Therefore: 5 = 2 marks, 4 = 1 mark, 
3 = 0 marks, 2 = 1 mark, 1 = 2 marks. 
Reported loadings: 

U Pint sl 7: + .49 (1) 

Ua mag ns (a by 

bilies3 29842 (1) 
b. M.I. 191 Time Estimates: more considered possible for others 
in a given time. Score 1 to 5 for each of the responses. Five 
is the score for each of the responses. Five is the score for 
the shortest time, 4 for the next shortest, etc., in Part II. Sum 
the scores and divide by the number of questions done. 
Reported loadings: 

Us15.28 - .27 (4) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
28. 
c. M.I. 192 Time Estimates: more considered possible for 
oneself in a given time. Score 1 to 5 for each of the responses. 
Five is the score for the shortest time, 4 for the next shortest, 
and so on to 1 for the longest in Part 1. Sum the scores and 


divide by the number of questions done. 
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Reported loadings: 
ies ee #20. C16) 


Ue 20 +e ts Ko) 
Uleace =|.29 (6) 
Ueto S | - .38 (4) 
Ue 3S aoe) 


T20: Unstructured Drawings. 
a. M.I. 282 Drawings: greater number of objects seen. Score 
total number of responses. 


Reported loadings: 


Uri: "FO Peer) 
U7 Aeon en 
Ue 21 ree 20 (8) 
Wed. 22 eee 4 39) 
US 32 PeeeTS. 3) 


This variable is in Cattell's Objective-Analytic Battery for U.I. 
16. 
b. M.I. 336 Drawings: larger absolute number of threatening 
objects seen. Score the number of threatening responses (for 
example, see Cattell and Warburton, 1967, p. 325). 
Reported loadings: 

UGE. a7 + .38 (6) 


Ulanae caer ied 
This variable is in Cattell's Objective-Analytic Battery for U.I. 


17. The finding for U.I. 32 is recent evidence supplied by 
Charles Bolz, Laboratory of Personality Assessment and Group 


Analysis, University of Illinois. 
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T22 Skills: Experience and Confidence 
a. M.I. 108 Skills: more confident assumption of skill in 
untried performance. Score by checking off all items that a 
person has answered in the first part of the qu stion by marking 
one of the two lower levels of experience (no experience or very 
Slight). Then, for these questions only, add up the scores on 
the second part of the question - level of skill - giving 4 for 
the highest level, and so on down to 1 for the lowest level. 
Express this total as a proportion of the total number of items 
attempted. 
Reported loadings: 

Usdin. 21 - .15 (9) 

Vasko: (2A - .18 (10) 

Usde 29 ead oe 

Ce se - .25 (4) 
b. M.I. 147 b Skills: greater breadth of experience and 
accomplishment. Score by adding the number of items that a 
person has answered in the first part of the question by marking 
one of the two higher levels of experience. Divide by the 
number of items done. 
Reported loadings: 

te ae «2% (3) 

U.I. 24 - .39 (1) 


This variable is in Cattell's Objective-Analytic Battery for U.I. 
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c. M.I. 325 Skills: higher total level of self-estimated 
experience in a range of skills. Assign scores 1 to 4 in the 
first part of the questions. Divide by the number of items 
checked. 
Reported loadings: 

UsiTt. WA te og (2) 

U.Lei22 + .44 (1) 
This variable in in Cattell's Objective-Analytic Battery for U.I. 
22. | 
T23 Pleasant vs Unpleasant and Past vs Future Associations. 
a. M.I. 109 Pleasant vs Unpleasant: more pleasant associations. 
Score the number of items in sections I and IV minus the number 
of items in sections II and III. 
Reported loadings: 

tke BO - .45 (1) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
30: 
b. M.I. 110 Pleasant vs Unpleasant: more future relative to 
past associations. Score the number of items in sections II and 
IV minus the number of items in sections I and IV. 


Reported loadings: 


Ud Ik.:20 + 20 (2) 
Ui: Trin v.18 (2) 
U.I. 25 5 133) (1) 
U.I. 26 +h 199 (2) 
Us 380 83! (1) 


This variable is in Cattell's Objective-Analytic Battery for U.I. 30. 
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T25 Book Preferences. 
M.I. 321 Book Preferences: more restrained book preferences. 
Score the number of ms tetined book preferences. 
Reported loadings: 
UES i1Z +, 440( 2) 
USE 1.25 ~+:232(2) 
T44. Letter and Number Comparison. 
a. M.I. 307 Comparison: faster speed (letters). Score the 
average line reached. 
Reported loadings: 
elkiel6 +e 325064) 
UMI 2.21 t+or42 (4) 
U.i. 29 tge25 42) 
b. M.I. 308 Comparison: fast speed (numbers). Score the 
average line reached. 
Reported loadings: 
UbT . 7h +¢ 2912) 
UiFSk21 ancas (29 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
ie 
T45 Line-Length Judgment. | 
a. M.1I. 307X Line-Length Judgment: total number done. Score 
total number done. 
Reported loadings: 
US111:32 +1239 


This is a new variable; information supplied by Charles Bolz 


of Cattell's Laboratory. 
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T49 d Letter Placement: Ideomotor Speed. 
a. M.I. 6 a. Letters: faster speed. Score the average number 
done. 
Reported loadings: 

Ualaae? recy 2) 

Mele 2s +2752 2) 

Ute 625 +t od Oni 

Utd 32 (no specific figure) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
22. Recent work with the High School Objective-Analytic Battery 
Suggested the presence of U.I. 32 alzore” 
b. M.I. X Letters: number correct. Score number correct. 
Reported loadings: 

Wtie 32 (no specific figure) 
This is a recent variable suggested by Charles Bolz of Cattell's 
Laboratory. 
T62 b Hesitancy: Which is More. 
M.I. 737 Hesitancy: more figures checked. Score the number 
of figures checked. 
Reported loadings: 

Uetrise2 +1920%(2) 
This variable was also suggested by recent work with the High 
School Objective-Analytic Battery. 
T64 Friends and Acquaintances, Parts I and II. 
a. M.I. 472 Friends and Acquaintances: more acquaintances 


relative to friends recalled. Score number of acquaintances 


minus the number of friends. 
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Reported loadings: 

U.I. 19 teed bOml 2) 

User 26 mses eR 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
19. 
b. M.I. 474 Friends and Acquaintances: more acquaintances 
recalled. Score the number of acquaintances recalled. 
Reported loadings: 

Es 22 #539: <(1;) 

Ute + .41..(1) 
T97. Crime and Punishment, Test A, Part I. 
a. M.I. 289 Crime and Punishment: faster speed of judgment. 
Score the number of items done. 
Reported loadings: 

Ueda 21 es6341) 

Uh. 32 (no specific figure) 
This variable was suggested for U.I. 32 by recent work with 
the High School Objective-Analytic Battery. 
b. M.I. 1169 Crime and Punishment: higher severity on non- 
contrite relative to contrite behavior. Score severity on 
noncontrite behavior minus severity on contrite behavior. 
Reported loadings: 

Ui. Bane 32 4544.33 


This variable is suggested by Charles Bolz of Cattell's Labora- 


tory from recent work. 
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T121 Cursive Miniature Situations (CMS). 
M.I. 15 CMS: greater use of circles. Score as follows: for 
each row, give the number of points if the number of circles is 
less than seven, but give a point to each circle if the number 
of circles is over six. Add for all four rows. 
Reported loadings: 

Weta 16 ee 16. Cl} 

UAT. 18 + .36 (10) 

UB. 32 Wi 
This variable was suggested for U.I. 32 by recent work with 
Cattell's High School Objective-Analytic Battery. 
T167. Preference for Successful vs Unsuccessful Tasks. 
a. M.1. 1250 Preference: greater liking for successful tasks. 
Score mean rating in Part II. 
Reported loadings: 

AL. I30 - .61 (1) 
b. M.I. 1428 Preference: greater fluency concerning success- 
ful tasks. Score the number of tasks in Part I. 
Reported loadings: 

Wb. Tk.) $30 - .62:(1) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
30. 
T187. Practical Jokes. 
M.I. 218 Practical Jokes: more willingness to play practical 


jokes and tease. Score the number of "yes" responses. 
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Reported loadings: 
Ue 7 + .46 (2) 
Uierre s +20 (cc) 
18. 1361 Hard-headed Decisiveness. © 

M.I. 244 Decisiveness: faster speed of judgment. Score the 

number of questions answered. 

Reported loadings: 

hese bie sa hg) eae (2) 
Uni 2 60. (4) 
This variable is in Cattell's Objective-Analytic Battery for U.I. 
ZV. 
19. The Lemon Drop Test 
(i) A Brief History. 

Recent studies by Eysenck and Eysenck (1967a, b), which were 
prompted by the work of Corcoran (1964) using Heron's (1956) measure 
of "Sociability" rather than the EPI, have found that introverts 
Salivated more than extroverts when stimulated by drops of some 
kinds of lemon juice!’ applied to the tongue. This evidence has been 
taken to imply that extroversion is a unitary, physiological ly-based 
trait (see also H.J. Eysenck and Eysenck, 1967; Gray, 1967; Skinner 
et al, 1970; and Wardell, 1974). However, Ramsey (1969) has not been 
able to replicate the findings, and Power and Thompson (1970) have 
found that people could actually simulate introversion and extro- 
version on the lemon drop test to a marked extent. 

(ii) The Measures. 
a. Trial 1: Control Salivation. Dental cotton rolls in 


small vials were weighed to 10°? gram accuracy. The subject was 


cae i ra mh Le). On Me 


aiid s1o92 .dndmpbut, to besge tae 


emo to, — a Jip 


ngsd. 25 sonsbive ea 


jana 


‘Sver torer) Alara ie 18 


“ovtxs bas noheNevOTat ag 


67 
asked to place a cotton roll in his mouth as demonstrated for 30 seconds. 
The cotton roll was removed, and reweighed with the vial. The score 
was the difference between the weight before and after. 

b. Trial 2: Salivation with Stimulation. The subject placed 
a cotton roll in his mouth in the same manner as above, and then he 
curled his tongue out and upwards in order to receive three drops 
of liquid unspecified by the experimenter. The cotton roll was 
removed after 30 seconds, and reweighed with the vial. The score 
was the difference between the weight before and after. |8 

c. Difference Score. This was the Salivation with Stimulation 
score minus the Control Salivation score. 

(iii) Interrelations. 

According to Eysenck and Eysenck (1967b), "Our previous 
unpublished work has shown that Trial 2 scores and different scores 
(Trial 2 minus Trial 1) give equally good correlations with 
personality scores; first trial scores do not correlate with per- 
sonality to any appreciable extent" (p. 46). Table V gives the 
intercorrelation matrix of these three scores from the present 
study. 

TABLE V 


Intercorrelations of Salivation Scores 


Trial 1 Trial 2 Difference score 
Dilla Medinet: +5 duet i fu :thety.Jnebusign = 


Trial 1: Control ] + .3506 + .1110 
Trial 2: Stimulation ] + .9643 
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It appears that Trial 2 scores and difference scores are, indeed, 


essentially equivalent. The variance in Trial 1 scores is very small. 


Since all three scores together are logically dependent, the 


Difference measure, rather than the Trial 2 measure, was included 


for further analysis. 


20. 


ok 


The Eysenck Personality Inventory. (Eysenck and Eysenck, 1964) 

a. Extroversion €-I). The 1968 Form A version of the EPI was 
administered and scored for E-I,Sociability, and Impulsivity. 

This questionnaire consists of 57 items, 24 of which are used 

to derive an E-I score. N (Neuroticism) was also scored (see fn. 32). 
b. Sociability and Impulsivity. These have been found as 
factors in item factor analyses of the EPI (Eysenck and Eysenck, 
1963; Sparrow and Ross, 1964; Eysenck and Eysenck, 1969), but 

no scales had been reported for them in the literature, |? 
Therefore, on the basis of reported strong loadings (particu- 
larly, Eysenck and Eysenck, 1969, p. 199f), the investigator 
produced scales from the 24 Extroversion items. For Sociability, 
these items were numbers 15, 17, 25, 27, 29, 51, and 53; and 

for impulsivity they were items 5, 8, 10, and 13. These sets 

of items are mutually exclusive, but all are extroversion items. 
Unfortunately, no other items were judged to have high enough 
loadings to justify their inclusion. 

The 16 PF. (Cattell, Eber, and Tatsuoka, 1970) 

a. 16 First-order Factors. All 16 factors were taken from the 
16 PP, 1968, Form nae To score the 16 factors for the factor 


analysis, the raw scores rather than the norm scores were used 
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at the outset. The names of these 16 factors and brief des- 
cription of each are provided jin the glossary, Appendix E. 


b. Four Second-order Factors. To measure the second-order 


factors, separate sex college student weights, given in Cattell, 


Eber, and Tatsuoka (1970), were applied to the separate sex 

college student norm scores on the primaries, as determined by 

the recent norm table supplement to the 1968 16 PF. The 

following second-order factors were thus scored: 

QI Invia vs. Exvia (Chief primaries involved are At, E+, 
Ft, H+, and Q, )- 

QII Adjustment vs. Anxiety (Chief primaries involved are 
Gaarth galetenO #Qy" wand s0;7). 

QIII Pathemia vs. Cortertia (Tough Poise) (Chief primaries 
involved are A, I, and M , and E+, L+ for females). 

QIV Subduedness vs. Independence (Chief primaries involved 
are E+, Lt, Mt, Q)+, and Q,*). 

Further second-order factors were not included because they are 

still relatively poorly identified. 


Sex. Sex was scored: 1] = male, 0 = female. 
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CHAPTER FIVE 
ANALYSIS 

The tests were all scored as indicated in the last section and 
the scores were punched on cards. Checking the data before and 
after card punching resulted in the need to drop only one male 
subject who failed to do the 16 PF properly. Total number of 
subjects was then 208, consisting of 116 males and 92 females. 

The variables were first separated into those which were likely 
"lower-order" (a11 37 test variables, "sociability" and "impulsivity" 
from the EPI and the 16 first-order factor variables from the 16 PF) 
and those which were derived or "higher-order" factor variables 
(i.e. Eysenck's Extroversion from the EPI and Cattell's four higher- 
order questionnaire factors from the 16 PF). The 53 lower-order 
variables were arranged in an order such that the factor pattern 
expected from past research was the simplest multi-factor configura- 
tion of those variables (i.e. U.I. 16 markers are followed by those 
for U.I. 17, U.I. 19, U.I. 21, etc.). Table VI gives the complete 
list of variables in this order (see pp. 71 - 74). 

The Five Higher-order Factor Variables 
The following initial statistics were derived for the five 


higher-order factor variables: 


1. Hotelling's ie test was performed over the set of five variables 
to test for sex differences. These differences are not expected 
because (a) Eysenck's EPI was designed to obviate sex differences and 
(b) Cattell's QI through QIV were derived from separate sex norm 


tables. There were no significant sex differences on these variables. 


70 


bas rd feet gilt ak Bente 
> bas. sited pie ont aniatos , rs 
ahi 310 iho: garb of ‘sadn + nt! beSTu2on wrtivioresd 
to Neda Tegot aie va : ae aft + 
-eatsmst se bits 25 fami art, to.gattet . | If. 
yeti! svew dotnw a2ortd En ‘bah silk a aw Fas ME aE 
"divietaant” bos “vtiitdsizoe” 2atiatoe 13 “a 
(39 of oiitt mow? 25idetVsv nose? sabsosgantt ar ott bri ti 7 ot 
eoldstyey sofas} “yabro-nadgtd xO a i 
-agigtd suo? 2'ffa3469 bne 193 Std mow pe tx 
vabro-aawol €2 od G8 at atid ae st 


hag he 


mi9d366, 105267 ang. asi dove sata 4 i oe 


tn nie Pia 


: bas ‘assapeonieks! Kee spatvdo of 
man xoz oss eee mont bovi 
seetdsinsy szertt no” ssiovaes 
= 
; ; Tat es 

’ ry ay 4 

ane 

| ft 


7) 


TABLE VI 


List of all Test Variables (given here in the order in which they 


appear in all resultant matrices). 


es ges 


A. Lower-order Variables 


(1) dM. 


(2) 2 IM. 
(3) 3a M. 
(4) 300M 
(5) 4 ™M 
(6) 5 OM 
(7) 6. M 
(8) 7 M 
(9) 8 -M 
(10) 9 M 
(11) 10a M 
(12) 10 =#2M 
(13) 11 M 


Lis 
es 


278/T6 
282/720 


. 309/T45 


. 336/720 


Sao OWkeo 
. 218/T187 


SO 7S 


. 147b/T22 


. 472/764 


2288/13 

. 307/744 
. 308/744 
. 244/736) 


faster reading tempo 

more objects seen in unstruc- 
tured drawings 

faster speed in line-length 
judgment 

more threatening objects seen 

in unstructured drawings 

more restrained book preferences 
more willingness to play 
practical jokes 

more criticisms of self relative 
to others 

greater breadth of experience 

and accomplishment 

more acquaintances relative to 
friends recalled 

faster speed of judgment 

faster speed on letter comparison 
faster speed on number comparison 
faster speed on judgment 


(decisiveness) 
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TABLE VI (Continued) 


(14) 


(25) 


(26) 


(27) 


hae ML: 325/022 


12 


13 


14 


1S 


16 


17 
18 


19 


20 


2) 


are 


23a 


2 


Mi, 


6a/T49 


- 474/764 
. AO3AhI3 


2 tob/ti9 


. 192/719 


= 09/123 
eo 3 


. 1250/7167 


. 1428/7167 


wel 6/ Tylie 


. 307X/T45 


.I. X/T49d 


males! | WOcD 


12 


higher total level of self- 
estimated experience in a 

range of skills 

more done on letter placement 
more acquaintances recalled 

more fluency about people's 
characteristics (self and others) 
more considered possible for 
others in a given time 

more considered possible for 
oneself in a given time 

more pleasant associations 

more future relative to past 
associations 

more liking for successful tasks 
more fluency on successful tasks 
more fluency about one's own 

vs. other peoples characteristics 
more done on line length 
judgment 

higher number correct on letter 
placement 

more figures checked in 


"Which is more" (less hesitancy) 
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TABLE VI (Continued) 
(28) 24 M.I. 289/797 faster speed of judgment in 
“Crime and Punishment" 
(29) Zo) M,N OOy 197 higher severity on non-contrite 
relative to contrite behavior 
on "Crime and Punishment" 
(30) Zon renee. 15) LIZ (CMS) more use of circles 
(3 27 MYT. 159c/T19 greater inaccuracy of others and 
self-referent time estimates 
(32) poe Mia 108/ Tec more assumption of skill in 


untried performance 


(33) 29 Trial 1/Lemon more salivation when unstimulated 
Drop Test 

(34) 30 Difference score/ more increment in salivation 
Lemon Drop Test when stimulated over salivation 


when unstimulated 
31 Sex: 1 = male; 0 = female 
32 A/I6PF: Affectothymia 
33 B/16PF: Intelligence 


34 C/16PF: Ego Strength 


(35) 

( 36) 

( 37) 

(38) 

(39) 35 £/16PF: Dominance 
(40) 36 “F/16PF: Surgency 

(41) 37. G/16PF: Superego Strength 
(42) 38 H/16PF: Parmia 

(43) 39 I/16PF: Premsia 

(44) 


40 L/16PF: Protension 
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TABLE VI (Continued) 


41 M/16PF: Autia 

42 N/16PF: Shrewdness 

43 0O/16PF: Guilt proneness 
44 Q,/16PF: Radicalism 


) 

) 

) 

) 

) 45 Q,/16PF: Self-sufficiency 
) 46 Q,/16PF: Strength of self-sentiment 
) 47 Q,/16PF: Ergic Tension 

) 48  Impulsivity/EPI: more impulsive 

) 


49 Sociability/EPI: more sociable 


B. Higher-order Factor Variables 


1. E/EPI: more extroversion 
2. QI/16PF: more exvia vs invia 


QII/16PF: more anxiety vs adjustment 


> ww 


QIII/16PF: more cortertia vs pathemia 


5. QIV/16PF: more independence vs subduedness 


Note: for more elaborate descriptions of the 16PF primary and second- 
order factors, see Cattell, Eber, and Tatsuoka, 1970, p. 16f and p. 
116f. See Appendix E of the present paper for a Glossary of 16PF 
primary factors. 

a. The following variables were omitted from the factor analyses 
because of collinearity: M.I. 309/145, M.I. 307/144, M.I. 325/T22, 


and M.I. X/T49d. Therefore, 49 of the 53 lower-order variables were 


factor analysed. 
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2. Means and standard deviations were derived both for males and 
females separately and combined (see Appendix C). 
3. Correlations among these variables were derived both for males 
and females separately and combined (see Appendix C). 
4. Frequency histograms for each variable were derived both for 
males and females separately and combined. 
The 53 Lower-order Variables 

The analysis of the 37 test variables and 16 first-order factor 
variables follows ten stages, the last of which is the intercorrela- 
tion of the factors derived from these variables with the five 
higher-order factor variables above. 

Stage 1. Sex Differences. 

Hotelling's iS was performed on the variables in groups of 
approximately 10 variables to determine the extent of sex differences 
in the sample. The null hypothesis, that the vector of population 
means does not differ between sexes, was tested for each group of 
variables to determine whether the variables should be mean deviated 
together or separately for each sex. Of course, means and standard 
deviations for all variables were derived both for males and females 
separately and combined (see Appendix C). 

Stage 2. Standardizing the Data about Separate Sex Means. 

Hotelling's im indicated sex differences in all vectors, so the 
variables were deviated separately for each sex to a mean of 50 and 
standard deviation 10 (T-scores). This will be called the "T-score" 
data. In addition, the original variables, standardized for both sexes 


together, were also analysed through the stages which follow. This 


will be called the "raw-score" data. 
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Correlation matrices were generated for both T-score and "raw- 
score" data. In both instances, these matrices were derived both for 
males and females separately and combined (see Appendix C). 

Secondly, histograms were generated for both T-score and "raw- 
score" variables. Again, in both instances, these histograms were 
derived both for males and females separately and combined. 

Stage 3. Check for Collinearity. 

The above correlation matrices were scanned to reveal instances 
where variables artifactually correlated very highly. This occurred 
in four cases where variables were from the same test; namely, 

1. M.I. 309 and M.I. 307X (both from 745) correlated +0.83 (+0.82). 
2. M.I. 6a and M.I. X (both from T49d) correlated +0.92 (+0.92). 

3. M.I. 325 and M.I. 108 (both from T22) correlated +0.88 (+0.88). 

4. M.I. 308 and M.I. 307 (both from 144) correlated +0.81 (+0.80). 
(The number in brackets is the correlation from the “raw-score" data. ) 

Four variables had to be dropped from the study as a result, since 
their high correlations with other variables theoretically could have 
resulted in collinearity; that is, rank reduction of the matrix 
because of artifactually high correlations. If these variables had been 
factored, they probably would have added four test specific factors to 
the result, each factor removing at least two variables from contributing 
to other more important factors in the solution. M.I. 309 (145), M.I. X 
(T49d), M.I. 325 (122) and M.I. 307 (144) were considered more expendable 
than their correlates and were dropped from the subsequent analysis. There- 
fore, the final factor analysis was done on 49 of the 53 lower-order 
variables, including the variable sex. (Thus, the five higher-order 


factor variables and the four lower-order test variables above were 


not included in the factor analysis.) 
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Stage 4. Image Analysis on 49 Variables. 
A brief overview of Harris Image Analysis is given in Appendix B 
(Part a). 
Harris Image Analysis was performed on both the "raw-score" and 
T-score data. pial was observed to be non tri-diagonal. The Harris 


RINT the eigenvalues, and the unrotated factor 


matrix (R* = S_ 
matrix, A, for all factors with eigenvalues over one are available 

from the author. 

Stage 5. The Number of Factors Problem. 

The basic procedure used in this study was that recommended by 
Kaiser (1967) for Image Analysis in particular; namely, beginning 
with too many factors (such as Guttman's stronger lower bound, GSLB) 
and by means of orthogonal transformations, residualize some later 
columns of the factor loading matrix. This procedure is recommended 
in a recent review of the number of factors problem (Hakstian and 
Muller, 1973). 

Three other procedures were also examined: Guttman's weaker lower 
bound (GWLB), or the "Kaiser-Guttman rule"; Cattell's (1966a) Scree 
test; and the Chi-square significance test from Joreskog's Unrestricted 
Maximum Likelihood (UML) factor analysis. These procedures involved 
two further factorings of the data: Principal Components and Maximum 
Likelihood. 


a. Principal Components Analysis 


This analysis was performed on both sets of data: both unrotated 
and normalized varimax 30-factor solutions were examined in each 


instance. GWLB was observed, and the eigenvalues were plotted and 
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assessed for a "scree" by three judges before being evaluated by Dr. 
Cattell himself. Figures 1 and 2 give eigenvalue plots for the 
"raw-score" and T-score data respectively (see pp. 79 - 80). 
b. Maximum Likelihood Factor Analysis 

After the number of factors decision was made for this particular 
study, UML factor analysis was performed for a 13 factor solution. 
Since UML factor analysis provides both a solution that maximizes 
the likelihood of the sample data and also a solution that gives the 
best fit to the original R-U matrix with the fewest number of 
factors, a significance test for the number of factors is best applied 
to this solution. The unrotated and normalized varimax solutions for 
both 13 and 24 factors were produced and the both residual 
correlation matrices are also available from the author. 
c. Image Analysis with Residualization 

The 20 factor Image solutions for "raw-score" and T-score data 
were subjected to normalized varimax transformations by program 
ORTHOMAX (Hakstian, 1970a). The degree to which factors residualized 


was determined by the disappearance of salients and declining factor 


variances. 


d. Summary 


Table VII (see p. 81) gives the results for both sets of data. 
13 factors accounted for about 60% of the variance in the unrotated 
Principal Components and Image Analyses. 24 factors accounted for 80% 
of the variance. The UML solution with 13 factors was quite 
acceptable (the significance level was p = 0.919, well over p = .05), 


so, of course, the 24 factor solution was even better (p = 1.000). 
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Eigenvalue plots for principal components analysis of 


"raw-score" ‘data. 
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Comparison of Some Solutions to the Number of Factors Problem. 


Solution  "vaw=score" data 


GSLB from Image Analysis 29 
Scree test from Principal Compo- 

nents Analysis 

aa, Dr. Cattell 23 
b. Three judges 13 
GWLB from Principal Components 

Analysis (Kaiser-Guttman Rule) 16 
Residualization from Image 

Analysis 13 
Theory from the design of the 


test battery 13-14 


T-score data 


29 


22-24 
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This particular study utilized the more parsimonious 13 factor 
solution although the 24 factor solution indicated by possibly the 
first or second scree slope, is also examined in the results. 

It may be noted that 13 factors are to be expected from the 
design of this study (perhaps 14 factors for the "raw-score" analysis, 
Since a "sex" factor is likely there). 

Assessment of the scree blindly by three independent factor 
analysts prior to Dr. Cattell's judgment suggested 13 factors in all 
cases. This demonstrates that there is still some degree of diffi- 
culty in the application of solutions to the number of factors 
problem (Hakstian and Muller, 1973). 

Stage 6. Transformation. 

Just as Image Analysis is becoming more utilized as a practical 
factor extraction policy, Harris-Kaiser transformation policies 
(Harris and Kaiser, 1964) are becoming more utilized at this -- the 
most crucial -- stage of factor analyses. In particular, work by 
Hakstian (1971a) has demonstrated that two "Case II" Harris-Kaiser 
transformations (independent cluster and P'P proportional to L) can 
yield best approximations to simple structure from among current widely 
used analytic oblique transformation procedures (including Promax, 
Oblimax, and Maxplane). Cattell and his associates have recently come 
to prefer the Harris-Kaiser procedure, recommending that the reference 
axis plots be examined as a check on the automatic program (Dielman, 
Cattell, and Wagner, 1972; see also Hakstian and Abell, 1974). 

Program OBLIQUE (Hakstian, 1970b), revised for card output of 


the primary pattern matrix, P, allows all Harris-Kaiser options and 
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was employed here. In addition, the primary structure matrix, S, the 
transformation matrix, G, and the correlation matrix of the factors, 

L, are reproduced in Appendix D. 

Both the independent clusters and the P'P proportional to L 
solutions were derived for both the "raw-score" and T-score data. The 
independent cluster solutions were not normalized, while the P'P 
solutions were normalized. 

Stage 7. Decision as to the Best Solution. 

With the above four solutions available, and with definite 
preference given to the T-score data, solutions were evaluated on the 
following criteria (Hakstian, 1971a): 

(a) Hyperplane count: the number of variables for each factor 
with primary pattern loadings less than or equal to + 0.10. 

(b) Variable complexity: for each variable, the number of 
(primary pattern) loadings over + 0.25.2! 

The results are given in Table VIII (see pg. 84). 

Because of the preference for T-score data, the independent 
cluster solution for T-score data was accepted over the P'P propor- 
tional to L solution for "raw-score" data. The independent cluster 
solution also appeared to be the most interpretable and invariant 
of the transformations, and therefore, following the recommendations 
of Harris (Harris, 1967; Harris and Harris, 1971) it was favoured 
over the other possibilities. From Table VIII it may be seen that 
69% of the variables are in the hyperplane for this solution. 

Cattell and his associates (Hundleby, Pawlik, and Cattell, 1965) state 


that usually transformation to 60 to 75% of the variables in the 


hyperplane is “unimprovable" (p. 21). 
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TABLE VIII 
Comparison of Harris-Kaiser Oblique Solutions 
A = Case II, Independent Cluster Solution 


B = Case II, P'P Proportional to L Solution 
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LL LL SS ss SPS 


Criterion "raw-score" analysis T-score analysis 
A B A B 
1. Hyperplane count: ~? O0.l¢ 70.6% 68.8% Te \% 


2. Variable complexity 
(i) number of variables 
with complexity 
greater than one: 13 9 9 8 
(ii) number of variables 
with complexity 


less than one: ] 5 6 10 


An extant subroutine written by Bryce Schurr was modified by the 
author and Linda Irons of the Psychology Department to produce plots 
of the primary pattern and reference structure matrices for the 
accepted solution. All pair-wise obliquely-plotted primary pattern 
plots and all pair-wise orthogonally-plotted reference structure 
plots for 13 factors were generated by the author. The latter plots 
were examined by Drs. Royce and Kawash for visual shifts. Both 
investigators expressed their approval of the solution without 


further graphic transformations. 
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The derivation of the reference structure matrix, V, the trans- 
formation matrix, A, the transformation matrix, D, and the matrix of 
correlations between the reference vectors, y, is given in Appendix B 
(Part b). 

Stage 8. Final Factor Result. 

The 13 factor independent cluster solution for the T-score data 
constitutes the final factor result for interpretive purposes. (For 
matrices P, S, and L, see Appendix D.) 

Stage 9. Calculation of Image Factor Scores. 

Hakstian (1971b) has outlined formulas to derive Image Factor 
scores. The present procedure used the following formula from that 
paper: 


Wpo-!/27 


X = ZS 
where X, N persons by r factors, is the matrix of factor scores; Z, 
N persons by n variables, is the matrix of z-scores on the data 


variables“? ; si 


» n by n, is the diagonal matrix of variances of the 
anti-images from the Image analysis; W, n by r, is the matrix of 
eigenvectors; and D, r by r, is the diagonal matrix of eigenvalues 
from the original Image analysis. JT is our G matrix, anr by r 
transformation matrix from the original unrotated matrix A to the 
primary structure matrix, S. Since S = AG, then 
T= G= (A'A)"!A's 
The calculation of Image factor scores could be checked for 


exactness since 
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where L has already been obtained from the transformation program 
OBLIQUE. 

Stage 10. Correlations of Factor Scores with Higher-order Data Variables. 

The final step in this part of the analysis was to generate the 
matrix of Pearson product-moment correlations between the factor scores 
obtained in Stage 9 above with the scores on the five higher-order 
factor variables. This matrix was derived for both sexes separately 
and combined (see Appendix D). 
Final Stage. Higher-order Factor Analyses. 

Two different kinds of higher-order analysis were performed. The 
first, the Schmid-Leiman procedure (Schmid and Leiman, 1957), involves 
a complete hierarchical analysis, followed by orthogonalization of the fac- 
tors at each order with respect to those at lower orders. In theory, this 
has the conceptual advantage of indicating the degree of influence of factors 
at any one order with the influence of factors at higher orders partialled 
out. The second procedure, originating with Hendrikson and White 
(1966) and Cattell and White (Cattell, 1966b), involves factor analyses 
at each level without orthogonalization with respect to other levels. 
In the Hendrickson-White procedure, factors are transformed to 
simple structure with respect to the original data variables, while 
in the Cattel1l-White procedure, factors are transformed to simple 
structure with respect to the factors at the next lower level of 
factoring. According to Cattell (1966b, 1973a), this has the conceptual 
merit of determining factors in terms of the most simple pattern of 
direct influence on the lower-order factors, although this need not 


result in simple structure on the original data variables. 


29%de ire sted Wobrro- tori Astw soni’ otost hid siiatpatenen or 

and sterange ot gow efayfens add To F18q abs at qate rent & 

29%02e ratoat ‘ante feswisd enotsselevi03 Serioni- 2ubo1q noewea% 10m 

| ssbyo-vaptd ayit end no eatone oat rotw evods & spore a 
Uiadersqse’ agxde tod +07 bavivsb aew xtadaer viet .2efd er we “7 

AG tonoaah gee) bante | 

err sah vogss? vebvo-todn tl 6 Is ao 7 

eit bomvotveq svow zteyl ons yebyo-—reigid to abot oe a 

2eviovat , (120! .nemtol bas Atmilod) syubesod smi S<brinioe ano 

“96% ent to aotdastisnopodino yd bowol fot seheviers isofiovsyatel ater 

2mds .yresns Al.  2veb%0 qawol te seortt oF tasqeo",, dtiw tabto 269 bis , 

z1otost te sonaul Pat Yo. oeryeb ait patteatbat to spstneybs Twagaonha. 

bed Tattveg: nebo yatight t6 evotos? To sonael tat ott. dit twenabye. : 
ostaW. bas noel Pbash Atte enttentpiio <ervubsoreg tease eae 

zoeyt eng votes? esviovet ,(daae! , ffetted) eth¥ bre TT of) 

.2fsvet vero o3 saeqee" idhw mores smopodsre woth raver 

ag banrrotensst 946 ‘arospet SREP IONS ayer ght 

oT tlw tate tyey sisb tial ea ot foomenn te ysouns 


¥ magna, Mest seom als to ated ni ane anid 
Son been etdd dpvorsts «2108989 vabyo-4aMor relist § ut 19 nf 
| ,aatdsrrisy stsb Fantoino od ne Sill amie t 


87 


Schmid-Leiman higher-order factor analyses were performed from 
the original T-score data and from the present 13 factor Independent 
Cluster solution on T-score data. In both cases, the available 
factor analysis package specified principal axis analysis with 
iteration on the communalities, followed by Varimax and Promax 
(to the fourth power) transformations. In the former analysis, 13 
factors were specified for the first-order structure by the author, 
recognizing that the resultant factors would only be approximations 
to the 13 Independent Cluster factors. In the latter analysis, the 
first-order factors were specified to be the 13 Independent Cluster 
factors, and the analysis was continued from that basis. 

Hendrickson-White hierarchical analyses were also performed from 
the original T-score data and from the present 13 factor Independent 
Cluster solution on T-score data. The available program this time 
utilized the principal components procedure, followed by Varimax 
and Promax transformations in terms of the original data variables. 
The hierarchical analysis from the original data, therefore, must 
be recognized as an approximation to the Independent Cluster 
solution at the first-order, not only because different transforma- 
tions were necessitated, but also because of the conceptual inadequacy 
of component analysis itself (Wardell, 1976c). The hierarchical 
analysis from the 13 first-order factor solution, of course, results 
in second-order factors that are transformed to simple structure 
(Promax) with respect to the first-order factors (Cattell-White) 


rather than the original data variables (Hendrickson-White). 
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These four higher-order analyses, therefore, are only 
approximations to the most appropriate higher-order analyses for 
these data. These analyses are reported with some caution in 


the results to follow. 


Comparison of the final Image Analysis with Common factor Analyses. 

The 13 factor Image analysis of T-score data, using unnormalized 
independent cluster rotation, was compared and checked against 
both 13 and 24 factor principal axis solutions on the same data, 
using exactly the same rotational procedure. Communalities were 
estimated by iteration, and factor scores were estimated by the 
regression method. Pearson product-moment correlations were 
generated between the 13 Image factors and 13 principal axis 
factors (see Table IX) and between the 13 Image factors and 24 
principal axis factors (see Table X). In both tables, the 
principal axis factors are arranged in order to show the matchings 
along the main diagonal. Those factors in the 24 factor solution 
that did not match with any of the Image factors are omitted. 

Only correlations greater than +.30 are shown in the tables. 

Both tables show very clear matches between all the factors 
generated through Image analysis and those generated using the 
Common Factor model. All diagonal correlations are at least +.95 
when the two 13-factor solutions are compared, and all except one 
are above +.80 when the 13 and 24-factor solutions are compared. 
These results indicate that the choice of the Image model and the choice 


of 13 rather than 24 factors do not jeopardize the comparability 
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and invariance of the results with those that would have been 
achieved using the more traditional model or the larger number 


of factors. 
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PART ITI 
RESULTS AND DISCUSSION 


If extroversion - introversion is to be restored as a useful 

concept in personality theory it has to be re-distilled as a 

functionally unitary personality source trait, disclad of the 
superposed characteristics which do not stand empirical veri- 
fication. 

- Hundleby, Pawlik and Cattell, 1965, p. 298. 
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CHAPTER SIX 
RESULTS 

Results will be dealt with in five divisions: 

(1) the intercorrelation matrix of the higher-order factor variables, 
(2) intercorrelations between higher and lower-order variables, 

(3) the interpretation of factors from the factor analysis of lower- 
order variables, 

(4) the intercorrelation matrix of the resultant factors with the 
higher-order factor variables, and 

(5) the interpretation of the higher-order analyses. 
Intercorrelations of Five Higher-order Factor Variables 

The means and standard deviations for the five higher-order 
factor variables are given in Appendix C for both sexes combined and 
separately. 

Table XI on the following page gives the intercorrelation 
matrices of higher-order variables for both sexes combined, and each 
sex separately. . 

The correlation of Eysenck's E-I with Cattell's QI (Exvia) is 
somewhat lower than that reported in other studies (+ .67 vs. about 
.73). It is higher for males (.73) than females (.63). The 
correlation of both E-I and QI with Cortertia (QIII) is noticeable 
(.41 and .36), particularly for females (.59, .53) rather than males 
(.23, .22). However, the pattern of correlation is somewhat different 
for E-I and QI in that Eysenck's E-I correlates more with Anxiety (QII). for 
females (-.29 vs. -.16 for males), while Cattell's QI correlates more 
with Anxiety (QII) for males (-.29 vs. -.20 for females). Independence 


(QIV) is more highly correlated with QI for males than females (.33 vs. .13). 
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TABLE XI 


Intercorrelations between Higher-order Variables 


ee OOOH. Waite generally this. study finds higher. 


Combined (N = 208) 

E-] QI QII 
E-I .669a -.221a 
Ql -.251a 
QI] 
QIII 
QIV 
Males (N = 116) 
E-1 ./25a -.158 
QI -.289b 
QII 
QIII 
QIV 
Females (N = 92) 
E-I .625a -.291b 
QI | -.199 


a significant at the p < .001 level 


b significant at the p < .01 level 


.255b 
~221b 
-.09] 
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The intercorrelations of Cattell's higher-order variables are 
comparable to those given by Cattell, Eber and Tatsuoka (1970, p. 122f) 
based on previous research. While generally this study finds higher 
correlations, the association between Exvia (QI) and Cortertia (QIII) for 
females and between Exvia (QI) and Independence (QIV) for males are 
Substantiated. It appears that high extroversion is more aligned 
with high "cortical alertness" for women, but with high independence 
for men. Theoretically, this may indicate that constitutional 
factors are more influential in the ontogenesis of extroversion for 
females, while environmental experience per se is more influential 
for males. 
Intercorrelation between Five Higher and 53 Lower-order Variables 

The means and standard deviations for the 53 lower-order 
variables are given in Appendix C for both sexes combined and 
separately. Of course, these are prior to deviating the variables 
about separate sex means (as T-scores). 

The complete intercorrelation matrix between the 53 lower-order 
variables in T-score form and the 5 higher-order variables is given 


in Appendix ae 


After four variables were eliminated from the 53x53 matrices, 
they were factor analysed as described in the previous section. 
However, it was of interest to examine the correlations of the 
lower-order variables -- particularly the objective test variables -- 


with the higher-order factor variables, particularly Eysenck's E-I and 


Cattell's QI (Exvia). 
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(i) Objective Test Correlates of Higher-order Factor Variables. 

Table XII (see pp. 97 - 98 following) gives the results of this 
search for objective test correlates of extroversion variables. The 
correlations given here are for the T-score data (i.e., the lower- 
order variables are deviated for each sex separately) although the 
“raw-score" data are very similar. 

It may be seen that the correlations in Table XII are quite 
stable across extroversion measures and sexes.°" 
With regard to Eysenck's E-I, one variable is strangely missing 

from this list: Eysenck's own lemon drop test. The correlations 
between E-I and the lemon drop test variables are given in Table 
XIII (see p. 99). It may be recalled from the last section that the 
Trial 2 variable correlated very highly with the Difference score. 
The correlation of the Trial 2 score with E-I is negligible (-.03). 

In terms of Eysenck's own findings, these results are disappointing. 
From the present study, the lemon drop test does not appear to have any 
substantial relationship to either Cattell's or Eysenck's questionnaire 
measures of extroversion (the highest correlation is -.15 between both 
lemon drop test variables and Eysenck's E-I for females). Factor 
analytic results to be reported below substantiate this finding. It 
will be shown that the difference score on the lemon drop test does not 
load on the extroversion factor (which correlates highly with Cattel1's 
and Eysenck's questionnaire measures of extroversion), but rather 


loads on a higher-order "inhibition" factor marked by extroversion 


and other lower-order factors. 
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TABLE XII 
Objective Test Correlates of Higher-order Extroversion Variables. 
(Numbers correspond to the numbers from Table VI. For particulars 


On each variable, refer to Table VI.) 


VARIABLE CORRELATION® 
NO. NAME E-I (Extroversion) QI (Exvia) 

(6). 5 More willingness to -210b .226C 
play practical jokes 167 .240b 

sZ03D AAAI 
(14) 12* Higher total level of .269c .378c 
self-estimated experience .264b -411c 

in a range of skills .276b . 343¢c 

Oy 5) ea More acquaintances .293¢ .264¢ 
recalled ~407c Re yal it 

7c .200 

a7) 14 More fluency about .271c .311c 
people's characteristics ~294c . 328¢ 

(self and others) .249b ~294b 

(18) 15 More considered possible .256c -2)6¢ 
for others in a given .269b ~259b 

time -244b ths 

(20) 17 More pleasant associations =celG <2cec 
ae Vs! .216 


-284b wen 


(atvx3) 1 (nofeievowsx?) 1-3 


ethane emma ar 
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TABLE XII (Continued) 
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ty 


VARIABLE CORRELATION® 
NO. NAME E-I (Extroversion) QI (Exvia) 
(22) 19 More liking for success- ae2ic 145 
ful tasks .201 OS 
~242b . 188 
(23) 20 More fluency on success- .184b .244c 
ful tasks 5832 9319c 
.040 (151 
(32). 28 More assumption of skill in .230c .309c 
untried performance .192 t333C 
.270b .284b 


° The first row give correlations for combined sexes; the second row 


is for males and the third for females. (Taken from T-score data.) 


: significant at the p < .01 level 


: significant at the p < .001 level 
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TABLE XIII 
Correlations of the Lemon Drop test with Eysenck's E-I (Extroversion). 


(Numbers correspond to the numbers from Table VI.) 


SS ssp Sts sess SSNS 


VARIABLE CORRELATION® 


No. Name Raw-score data T-score data 


E-] E-I 

(33) 29: Trial 1: more -.055 -.070 
Salivation when un- .001 .001 
stimulated 7.155 -.155 

(34) 30: Difference score: -.013 -.024 
more increment in 098 .098 
salivation when -.147 -.147 


stimulated over 
Salivation when 


unstimulated 


2 The first row gives the correlations for combined sexes; the second 


row is for males and the third for females. 
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Another relevant fact emerges: Trial 1 scores and Difference 
scores correlate +.18, -.02 and +.42 for combined sexes, males and 
females respectively. There is an important sex difference in the 
operation of these variables in the present study. It is also 
noticeable that F (surgency), a primary involved in QI (Exvia) and 
QVIII ("good upbringing"), correlated with the Trial 1 score for 
females only (r = -.21). 

With regard to Cattell's QI (Exvia), it may be seen (Table IV) 
that only one of its objective test correlates is a marker for U.I. 
32 (Exvia). On the other hand, none of the correlations is inconsis- 
tent with Cattell's definition of extroversion as it appears in the 
questionnaire domain. 
(ii) Questionnaire Corelates of Higher-order Factor Variables. 

Table XIV (see pp. 101-102 following) gives the results of 
the corresponding search for questionnaire correlates of extroversion 
variables. The correlations given here are for the T-score data 
again, although the "raw-score" data are very similar. (Appendix 
E is provided as a glossary of 16PF source traits. ) 

Again, it may be seen that these correlations are quite stable 
across extroversion measures and across sexes. It is likely that 
the correlations with E-I are generally lower because of the lower 


reliability of the E-I scale compared to QI. 
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TABLE XIV 


Questionnaire Correlates of Higher-order Extroversion Variables. 
(Numbers correspond to the numbers from Table VI. For particulars 


on each variable, refer to Table VI or Appendix E.) 


VARIABLE CORRELATION® 
NO. NAME E-I (Extroversion) QI (Exvia) 

(36) =< 32 A: Affectothymia .285¢c .499c 
.256b -405c 

.316b .607c 

(38)2 34 C: Ego Strength .228C .301c 
. 164 . 356c 

.293b .254 

(39) 35 E: Dominance .395c ~421¢ 
. 392¢ -461c 

. 396c .39I1c 

(40) 36 F: Surgency .668c .765c 
.641¢c .819¢c 

-/03¢ .708c 

(42) 38 H: Parmia .668c | .765c 
.635c .831c 

-103e .697¢ 

(47) 43 0: Guilt Proneness -.222¢ -.318c 
-. 166 -.332c 


-.275b -.305b 
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TABLE XIV (Continued) 


enn ene eee 


VARIABLE CORRELATION® 
NO. NAME E-I (Extroversion) QI (Exvia) 

(49) 45 Qo: Self-sufficiency -.279¢ -.459c 
-.368¢ -.526c 
-.186 -.390c 

(50) 46 Q3: Strength of Self- -.209b -.130 
sentiment -.244b -.177 

-.173 -.081 

foc). 46 Impulsivity -466c . 130 
| .288b .018 

.645c .250 
(53) 49 Sociability .803c Ay AlXe 
} .792c .705¢ 
eOuLG .636c 


2 The first row gives correlations for combined sexes, the second row 


is for males and the third for females. (Taken from T-score data. ) 


D significant at the p < .01 level 


© significant at the p < .001 level 
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One must expect high correlations between Cattell's QI (Exvia) 


and those lower-order. variables from which it is calculated (A, E, F; 
H, and QQ): but it also correlates with two variables from which QII 
(Anxiety) is calculated; namely, C (Ego Strength) and O (Low Guilt 
Proneness). | 

Eysenck's E-I follows this pattern with somewhat lower correla- 
tions throughout, except that Q. (Strength of the Sel f-sentiment ) 
is also correlated with it. Q. is a major marker for QVIII (Superego 
Strength vs. lack of self sentiment or "good moral upbringing") in 
Q-data, and may be associated with U.I. 17, general inhibition, in 
T-data. At this stage, one might speculate as Adcock (1965) and 
others have done, that Eysenck's measure of extroversion is con- 
ceptually and empirically more highly related not only to QIII, 
Cortertia, but also to QVIII, Superego strength (or General Inhibition), 
than Cattell's Exvia. 

One would also expect high correlations between Eysenck's E-I 
(Extroversion) and those lower-order variables which are measured by 
some of the same items; namely, Impulsivity and Sociability. While 
this is true, Impulsivity appears to correlate with E-I more for 
females than males. Cattell's QI (Exvia) correlates with Sociability, 
but not Impulsivity (except minimally for females). 

Two tentative conclusions emerge at this stage of analysis. One 
is that there may be different lines of ontogenesis of extroversion 
in males and Peers. With females, extroversion is correlated 
with "impulsivity", physiological.measures and a largely constitutional 


factor, Cortertia. With males, there may be stronger correlation 


cor ae, ee Coscia ty 
(ata) i) # Ffatee) ninonebile are tghevsoo 1 a 45 
73 a batetuolso at dt tot “soe ales 


Aw a tea 
ae es ‘ 
ab : Pub, Ay ee 

¥ 


~ stavros vsnof seawenic da tw nissiee- ane a artes 4 2 cag 
(jnsmisnge=4 182 ons, to PRS | ‘phan coo 
opsyeque) TIVO v0? yess of pm 6 2t ai an th ahi borstories 0 8 2 
at ("entontydqy [som boop" vo dentine fee 7 dost ‘oad pn fale: 
fii norstdtdnt Pa VSsnsp ‘NE al, U iat Borstoonds ad sm bs +f ‘ 4 
brs (2321) Ag00bA 26 atei way ibe on £9083 2 zis a 
-~noa 2f noteisvertxs to Sww26em 2" fowseit sit snob bisa 
eL1I9- 93 ul ng ton baietoy widget ov -uftoot | oe vm 
(notttdtdal ferianed ‘aay eeneite sbcabaue ND tic tud\,6t4 109 | 
fia - en 
Is2 2 ere naawiad enotseterrio> far c yl ce btn ona : 


tnt te + hee totee nb A 
tenottud Feenos yfacre! 5 brs pe. : otevlg * oe om : 
totals : . 4 ore tien ad 


104 
between extroversion, measures of quick assertiveness and more 
environmental factors, like Independence. - However, these results 
may also be accounted for by heterogeneity of variance across sexes on 
these test variables and factors. Secondly, there is some evidence that 
Eysenck's measure of extroversion is correlated with other higher-order 
factors such as QIII, Cortertia and QVIII, Superego strength more than 
Cattell's exvia. These factors have been linked with cortical arousal 
and general inhibition respectively, concepts that Eysenck has used 
to establish biological bases for extroversion. Because of the 
theoretical divergence of Cattell and Eysenck with respect to the 
number and nature of second-order factors, with Cattell (1973a, pp. 185ff) 
demanding that QIII, UI. 22, QVIII, and U.I. 17 not be mistaken for 
QI (U.L 32), Exvia, empirical discrepancies between E-I and QI show up 
more vividly in females for whom these other higher-order factors -- 
or lower-order factors that they influence -- are apparently involved 
in extroversion in some way. The question remains whether these other 
higher-order factors are replicable along with extroversion, and how 
they might be involved with extroversion itself. | 
Interpretation of Factors 

Appendix D gives the matrix results of the Image analysis on 
T-score data with a Harris-Kaiser independent cluster transformation 
on 13 factors. Reported are the primary factor pattern matrix, P, 
the primary factor structure matrix, S, and the intercorrelation matrix 
of the primary axes, L. Other matrices, such as the unrotated factor 


matrix, A, and the reference vector structure matrix, V, are available 


from the author. 
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A visual comparison of salients across four solutions revealed 
essentially the same factors in all cases. The corresponding P'P. 
proportional to L transformation reversed the order of factors IV 
and VI. The solutions with "raw-score" data revealed, as expected, 
a "sex" factor (III), followed by factors III, IV, V, IX, VII, 
VIII, X, XI, VI, and XIII from the solution to be reported. Factor 
XII dropped out of these 13 factor solutions. 

All variables with (primary pattern) loadings over +.25 
are reported below. Variables are presented in the order of the 
size of their loadings. With each objective test variable, the 
factors for which it is a putative marker are given in brackets 
(an asterisk denotes the variable as a member of the Objective- 
Analytic Battery for the factor so designated). 

Factor I. QI: EXTROVERSION. (Q) 

As shown in the table on the following page, most important 
here are the presence of Cattell's first-order markers for QI 
(Exvia): At, Ft, H+, and Q, 3 and also the presence of the 
Sociability variable from the EPI. Objective test markers 
do not allow the identification of any particular factor from 
previous work. Therefore, the factor is labelled (Q) -- a 


replication in the questionnaire domain only. 
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Factor I. QI: EXTROVERSION. (Q) 


Se 


Variable Variable Loading 
Number Lee ae Name 
36 F (high Surgency) . 84 
49 Sociability 63 
20k 19/159c Greater accuracy on other and -.53 


self-referent time estimates 
Chktel $133) 

38 H (high Parmia) 43 
5 187/218 More willingness to play prac- . 38 
tical jokes (17, 23) 

45 Q (low Self-sufficiency) -.33 
29 Trial 1: less salivation -.30 


when unstimulated 


19 167/1250 More liking for successful 28 
tasks (30) 

17 23/109 More pleasant associations .27 
(30*) 

32 A (high Affectothymia) 27 

33 B (high Intelligence) Ayal 
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pacuor Tin’ (UTT. 21: EXUBERANCE. (7) 
This factor is reflected (ij.e., all signs reversed from its 


original appearance). 


sr SSNS 


Variable Variable Loading 
Number W/ Moke Name 
24 97/289 Faster speed of judgment in Aso} s) 


"Crime and Punishment" (21, 32) 

9 8/288 Faster speed of judgment (17, 21*) 51 

1] 361/244 Faster speed of judgment ~40 
(decisiveness) (16, 19, 21*) 

18 23/110 More future relative to past .28 
associations (30*, 25, 20, 26, 23) 


29 Trial 1: less control salivation -.2/7 


Because of the three major salients, this factor (see table 
above) is identified with Cattell's U.I. 21 in the objective test 
(T) domain. The particularly "“socio-orientedness" fluency measures -- 


M.I. 763 and M.I. 316 (variables 14 and 21 respectively) -- do not 


appear here. 
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Factor TTP. “Q9Y: “ANXIETY. (Q) 


This factor is reflected (i.e., all signs reversed) from its 


original appearance. 


———— 


Variable Variable Loading 
Number T/MeT, Name 
nth ie ER, se ner cee De RN, 20 the 10 EE Re Mee Bae Dee 
34 C (low Ego Stength) -.67 
43 0 (high Guilt Proneness) ~65 
47 Qn (high Ergic Tension) .64 
40 L (high Protension) 4] 
46 Q3 (low Strength of Self-sentiment)-.32 
5 187/218 More willingness to play .28 


practical jokes (17, 23) 


This pattern is very consistently the QII (Anxiety) pattern found 
by Dr. Cattell in the questionnaire (Q) realm. Markers for QII are 
C-, H-, Lt+, O+, Q37» and Qyts all of which are represented here 
(H loads -.21). 

Factor IV and Factor V are considered relatively "narrow" or 
even test specific factors, and are mentioned at the end of this section. 
Factor VI. QIV: INDEPENDENCE. (Q) 

This factor (Factor VI, p. 105) is identified by the presence of 
E+, L+, and Qt all markers for Cattell's QIV (Independence) in the 
questionnaire realm. The objective test markers are inconsistent in 


identifying a corresponding U.I. factor although one prominent marker 


for U.I. 19 (Independence) is present. 
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Factor VI. (Cont'd) 


Variable Variable Loading 
Number MAL’. Name 
35 E (more Dominance) .69 
40 L (more Protension) 39 
44 Q (more Radicalism) 36 
27 19/159c Less accuracy of other and 29 


self-reference time estimates 
(17, 19, 33) 
38 H (more Parmia) 25 


actor Vii. VU. oe: EXVIA. (1) 
This factor is reflected (i.e., all signs reversed) from its 


original appearance. 


Variable Variable Loading 
Number BA. am Name 
14 13/763 More fluency about people's charac- .63 


teristics (self and others) (28*, 


32 52345 24) 
20 167/1428 More fluency on successful tasks (30*) .55 
5 187/218 More willingness to play prac- 


tical jokes (17, 23) .26 
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Factor VII. (Continued) 


a eee Oe te ORE oh nh” ree i One 
Variable Variable Loading 


Number  T/M.1. Name 
a aa a a 


30 Difference score: more incre- .26 
ment in salivation when 
stimulated over salivation 
when unstimulated (Eysenck's E-I) 
2 20/282 More objects seen in unstruc- Aas 
tured drawings (16*, 22, 21, 17, 
32) 


This factor identification is not definite. It is based on 
first, the presence of four markers for U.I. 32 with loadings over 
+.20 (149, M.I. 6a and T97, M.I. 1169 load -.23 and +.20 respectively) 
and, second, the correlations of this factor with Factor I 
(Extroversion) (+.45) and Eysenck's E-I (Extroversion) (+.36) and 
Cattell's QI (Exvia) (+.48). This factor correlates positively with 
fluency about acquaintances (Factor V, r = +.40), and it also correlates 
with Factor X which is marked by two U.I. 32 variables. The identification 
of this factor with U.I. 32 is, therefore, also partly on the basis 
that U.I. 32 is largely indicated by fluency on socially relevant 
topics.-° It may be seen that Eysenck's Difference score variable 
from the Lemon drop test is a marker for this factor, but in the 


opposite direction to Eysenck's prediction. 
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Factor VIII. U.I. 28: SELF-ASSUREDNESS vs. ASTHENIA. (T) 


hal a Ma a SU AD 2 Sn a AS Rake th lan halt al ks rd 
Variable Variable Loading 


Number T/M.1. Name 


re es S P 


il 22/147b Greater breadth of experience 43 
and accomplishment (24, 21*) 
16 19/192 More considered possible for . 36 
self in a given time (28, 33, 
31292626) 
15 19/191 More considered possible for 30 
others in a given time (28*) 


40 L (high Protension) .26 


This factor is tentatively identified by the presence of two 
markers, both unfortunately from the same test. However, the 
interpretation of a oascupeancss vs. Asthenia in terms of high 
psycho-physical momentum, security and self-confidence is quite 
compatible with the marker from T22 also. These characteristics are 
also associated with L+ in Q-data; that is, suspiciousness, jealousy, 
paranoia, and more generally, the tendency to project inner tensions 
onto outer situations. The self-assured individual is more likely 
to see fault in his associates and situations than in himself. 
Therefore, the association between U.I. 28 in T-data and L (Protension) 


in Q-data that was reported by Hundleby et al. (1965) from 


ne oe 


oF ? Fas 
SS ee TN aN HH , - ' ; 
onfbsode” boy ine atdastrsy es 
; b Ps , 
is 490% y A » 
"9 \ ate J =; q AT 
creeped iG arenas een ¥ en was Veomcen 


> gonetys9xs 


Pa Ga BS) “‘Sironui et fqineaas Sires 


ae. qo efdtazo 


af MT 


neve 


ey. 


ne) ou 
; AY rod ’ th 


ey No} afdtecoe bavsbf2nos 


; . F : * sy >. 
as. ae (ni cenotovd Agta) 4 
: : i mn ‘ ) . : j 
i & vid  memeaatin rete 8 EN LOTT Te PEE ee 
vent Yj Ay : ih ae va 
as p | y i ‘ ; ae 
¥ i A eae on ‘ ; x 


ae even feet anne ait mat ute: 
iota 40. 2Arr 
“si a 


nb estsb-9 fv 


_yettr HRs 


‘> Nae it 


“fee ae nt 96 


wy) be 


ss 
rv ye | 
: Bd 
eee fl 1 Apa Me 
i = . [ 


{ eae ) dba 
?; i hea mort 


* ‘ 2 ¥ ‘oe i sot 4 

+o uaa 
, i td 

g havabredes sto 


se nt ee | 


eee qavip 6 at zrorito ie 


+ Obit Fo _pongesta 9 ott Nd bait tonoti 3 - efevigetnes ab vosast etat 


5 | } Ne 
sinetgen An zeenbowees- Vise to. sakes 


at add aul i sve rom be 6 «ato one 2 | 
vn Hise! oft “sanotioutte ae - ost no 
“amarante Ne 


aRAT\SS, 


“ser\er 


. f: 


mw 


henudrotnn- 08. sie 


a 
Prue : 


t + an bata 08 


228 


te 
a 


i 7H ey 


112 
previous studies is substantiated here. In fact, this could be an 


instance where two first-order factors are identifiable across the 
two domains, as an exception to the rule that first-orders in T- 


data correspond to second-orders in Q-data. 


Factor IX. QVI: SUBJECTIVE IDEALISM vs. DETACHED REALISM. (Q) 


Variable Variable Loading 
Number Ty Meek Name 

4] , M (more Autia) 56 

33 B (more Intelligence) cai 

45 Q, (more Self-sufficiency) .28 


This factor is a fairly close replication of QVI in questionnaire 
data, entitled "Prodigal subjective idealism vs. detached realism" 
and marked by M+ (Autia), Q,+ (Radicalism), and Q,+ (Self-sufficiency) 
(Cattell, 1973a,p. 187). It is interpreted as a seclusive, imaginative and 
idealistic concern and interest jn subjective goals, rather than a 
cool, practical acceptance of existing realities. 

Factor X is considered relatively "narrow" or test specific and 


is mentioned at the end of this section. 
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Factor XI. QVIII: GOOD UPBRINGING. (Q) 


pe ed ep a ric ee he ee ee 


Variable Variable ‘Loading 
Number TMA. Name 
EE ee ee ees ee eh ere eee el FO 
37 G (more Superego Strength) 57 
46 Q, (more Strength of the Self- 44 
sentiment) 
48 Impulsivity -.2] 


This factor is also a fairly close replication of a second-order 
factor in Q-data, QVIII, which Cattell (1973) has recently renamed 
"good upbringing", rather than “superego strength vs. lack of self- 
sentiment" (Cattell, Eber and Tatsuoka, 1970), a name which readily 
identified its important markers, G+ (Superego strength) and Q3* 


27 Cattell has 


(Self-sentiment), in addition to F- (Desurgency). 
found QVIII to be quite distinct from QI, Exvia, at the second-order 
level, and, in fact, they share only one primary, F (Surgency). He 
has called QVIII a "behavior control" factor (Cattell, 1971, p. 369f) 
because of its influence on "Superego values and social values of the 
self-sentiment", resulting in "increased general restraint and thus 
reduced surgency and dominance." 

As stated in the introduction, evidence has recently shown that 
U.I. 17 (Inhibition) may be the identical trait to QVIII in T-data 


(Wardell and Yeudall, 1976). However, no conventional U.I. 17 


markers appear on the present factor. Still, it is significant 
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that two of the four objective test variables loading over +.15 are 
markers for the U.I. 17 factor found in a psychopathological group 
by Wardell and Yeudall (1976), a factor that correlated highly with 
G+ and Qt. 

This factor substantiates Carrigan's (1960) and Adcock's (1965) 
proposals that the "impulsiveness" aspect of extroversion could appear 
as a factor marked by G- and Q3-- Since this factor is not correlated 
with extroversion (Factor I from this study) or with Cattell's Exvia 
(QI), and only slightly with Eysenck's E-I (r = -.15), it is quite 
clear that the factor is distinct from extroversion, whether measured 
by the EPI or the 16 PF. Adcock's further view that markers for U.I. 
17 would appear here is supported if the criterion for a marker is 
reduced from +.25 to +.15. No objective tests appear with loadings 
greater than +.25 but two out of the four greater than +.15 are U.I. 
17 markers in other studies. The problem, as Cattell and Klein (1975) 
state, is that U.I. 17 has a tendency to change in terms of marker 
variables with different populations. In fact, one might expect 
"inhibition" to be expressed in different behaviors depending on the 
subjects and the situation. This makes any identification of U.I. 


17 across populations rather tentative until the boundary conditions 


can be clearly specified. 
Factor XII. QIII: CORTERTIA. (Q) 

This factor (Factor XII, p. 111), which dropped out of the 13 
factor “raw-score" factor analyses (replaced by a "sex" factor), is 
identified with Cattell's QIII, Cortertia, in Q-data because of the 
prominence of the primary I-, Premsia. The other primaries that 


mark QIII, M+ and A-, show up with loadings below +.25.¢8 
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Factor XII is reflected (i.e., all signs reversed) from its original 


appearance. 


Sn 


Variable ‘Variable Loading 
Number MeL. Name 
39 I (less Premsia) -.55 
4 25/321 More restrained book preferences -.26 
(17, 25) 


In the most complete recent statement of second-order patterns (Cattell, 
1973a, p. 116), I, M and A load -.73, -.47, and -.25 respectively. No 
U.I. 22 (Cortertia) markers from objective tests appear on this factor 
although it is interesting that the Difference score on the lemon drop 
test has a loading of +.18. Since this test is notoriously unreliable, 
this indicates that perhaps an important part of its reliable variance 
may be attributed to a trait of cortical arousal. QIII scored from 
the 16 PF (using the weights in Cattell, Eber and Tatsuoka, 1970) 
correlates +.30 with scores on this factor. While this is a fairly 

low correlation, it might be accounted for by the fact that the 

markers for Cortertia are somewhat different for males and females 
(with E and L showing up for females), and therefore, the present 
factor is a closer approximation to QIII for males than females. 


Evidence to be cited in the next section shows a correlation of 0.53 


with QIII for males and 0.02 for females. 
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Factor XIII. U.I. 16: ASSERTIVENESS. (T) 


Variable Variable Loading 


Number T/M.1. Name 


a 


10 44/308 Faster speed on number compari- we 
son (16, 21*) | 

22 45/307X Total number done on line length days} 
judgment (32) 

V2 49/6a Number done on letter placement -48 
G23 22. Ocqncoy) 

a3 62b/737 More figures checked in "Which is 45 


More" (less hesitancy) (32) 


4 257321 More restrained book preferences .29 
OWES a) 

29 Trial I: more salivation when un- .28 
stimulated 


While this factor would seem to be a good U.I. 32 identification, 
two facts make this a weak claim. First, variables 22, 12 and 23 -- 
all the U.I. 32 markers -- were suggested from recent research with 
the High School Objective-Analytic Battery as good markers for U.I. 
32. Second, this factor does not correlate with extroversion in any 
instances (correlations with Factor I, Eysenck's E-I, and Cattell's 
Exvia are .10, .13, and .16 respectively). Rather than loading 


variables of "socio-orientedness" (c.f. Factor VII above), this factor 
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loads variables of speed, effectiveness and self-assertion. It appears 
that perhaps the factor identification with the High School Battery 
was incorrect, or that there is an important change in the manifesta- 
tion of U.I. 32 since adolescence. Although this factor correlates 
+.45 with the previously identified U.I. 32 (Factor VII), it also 
correlates +.62 with Factor II (Exuberance), and +.43 with Factor XII 
(Cortertia). Considering all loadings over +.15, three markers for 
U.I. 16 exist in the pattern for Factor XIII. 

Factors IV, V, and X are considered relatively "narrow" or even 
"test doublet" factors. Factor IV is a result of the high correlation 
between variables from T13, possibly indicating the degree of fluency 
about oneself. Factor V is marked by variables from 164, possibly 
indicating the degree of fluency about acquaintances. Factor X is 
marked by variables specific to T20, indicating the degree of fluency 
on unstructured drawings. These factors are given below with their 


relationships to the factors mentioned above. 


Factor IV. 1713: TEST DOUBLET (Fluency about oneself). 


Variable Variable Loading 
Number TMA. Name 
6 13/30 More criticism of self relative SLO 


to others (19*) 
21 13/316 More fluency about own vs. other 61 
people's characteristics (28, 
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Two high and related loadings distinctly greater than other loadings 


make this factor appear to be a test doublet. 


Factor V. 164: TEST DOUBLET (Fluency about acquaintances) 


SSS 


Variable Variable Loading 
Number T/ Melo Name 
8 64/472 More acquaintances relative ./0 


to friends (19*, 26) 
is! 64/474 More acquaintances recalled 307 
(26, 22) 


For the same reason, this factor may be presumed to be a "swollen 
specific" (Cattell et al., 1971) measure of fluency about others and, 


as such, it correlates with U.I. 32 (Factor VII, r = .40). 


Factor X. 120: TEST DOUBLET (Fluency on unstructured drawings). 


ncn eee ee me pr nnn I nn gg RE Rpm 


Variable Variable Loading 
Number T/M.I. Name 
33 20/336 Number of threatening objects OW, 


seen (17*, 32) 

2 20/282 Number of objects seen in un- ~45 
structured drawings (16*, 22, 21 
Wee) 
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This factor, like Factor V, appears to be test specific at the 
outset. Like Factor V above, since this factor correlates with 
Factor VII (+.42), it is also interpreted as a particular measure of 
external ly-oriented fluency relevant to U.I. 32. 

The three factors isolated as test doublets are expected to drop 
out as factors in the higher-order analyses to be reported below. 
Intercorrelations of Factors and Five Higher-order Factor Variables 

Table XV (see following page) gives the matrices of correla- 
tions between the factors resulting from this study and the higher- 
order traits (Eysenck's E-I, and Cattell's QI, QII, QIII, and QIV). 
These matrices are presented for both sexes combined and separately. 
The matrix of primary factor tertalations L, in Appendix D, is 
expanded to include the correlation of these factors with the higher- 
order factor variables. 

Factor I (Extroversion) is very highly and consistently correlated 
with Eysenck's E-I and Cattell's QI (Exvia): correlations are .82 and 
.85 respectively. Extroversion is also consistently correlated with 
low anxiety for both sexes (QII-), and high cortertia for females 
(QIII+). 

Factor II (Exuberance) has no significant correlate among the 
higher-order factor variables. 7 

Factor III (Anxiety) is correlated +.95 with Cattell's QII 
(Anxiety). Anxiety is also consistently correlated with introversion 
and low independence for males (QIV-). 

Factor IV (Fluency about Oneself) has no consistent correlate 


among the higher-order factor variables. 
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Factor V (Fluency about Acquaintances) is somewhat correlated with 
extroversion, particularly for males. 

Factor VI (Independence) is highly correlated with Cattell's QIV 
(iidapdnderied) (.76). In addition, it is quite highly correlated with 
E-I (.55) and QI+ (.53). It is also correlated with QIII (Cortertia) 
for females (.71). 

Factor VII (U.I. 32: Exvia), as already reported, correlates 
+.35 and +.47 with E-I and QI respectively. Other correlations are 
low. 

Factor VIII (Speed and Breadth of Experience) correlates somewhat 
with QIV (Independence). Other correlations are low: speed and 
breadth of experience correlates with extroversion for males. 

Factor IX (Idealism) correlates with QIV (Independence) 0.50, 
as has been mentioned aariasmer Other correlations are low, although 
there is a tendency for female introverts to be more "idealistic" or, 
at least, “internally autonomous" in thought, as opposed to being 
concerned with outer practical matters (as Cattell puts it, a "Martha" 
rather than a "Mary"). 

Factor X (Fluency on Unstructured Drawings) has relatively smal] 
correlations with both extroversion factors (E-I and QI). 

Factor XI (Good Upbringing) has a more complex pattern of 
correlations. Although these correlations are low, it appears that 
good upbringing is associated with introversion as measured by Eysenck's 
E-I. If Factor XI is identifiable with U.I. 17 (General Inhibition), 


then this fits with Eysenck's theory that introverts are more inhi- 


bited (and less impulsive) behaviorally. On the other hand, good 
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upbringing is somewhat correlated with extroversion (Cattell's exvia) 
for females only. Again, if the factor is identifiable with U.I. 17, 
this means that female extroverts are somewhat more inhibited -- and 
less impulsive -- than introverts (in direct contrast to Eysenck). 
Since female extroverts are generally high on Cortertia, one explanation 
could be that female extroverts, being relatively alert, realistic, and 
thought-oriented, develop characteristics of "good moral upbringing" (G+, 
Q3) that inhibit impulsive, fluctuant behavior. There is no corresponding 
relationship between inhibition, cortertia, and extroversion for males. 

Factor XII (Cortertia) is correlated with QIII (Cortertia) for 
males (r = .53), but not for females (r = .02). As previously stated, 
Since the identification of QIII is somewhat different between sexes, 
Factor XII is clearly biased towards the markers for males. Corre- 
lations with other higher-order variables are low, and will be ignored 
here. 

Factor XIII (Assertiveness) does not correlate significantly, or in 
a consistent fashion, with any higher-order factor variables. 
Higher-order Factor Analyses 

As previously mentioned, the Schmid-Leiman and Hendrickson-White 
hierarchical solutions were calculated from the 49 original data 
variables. Since the former procedure initially involves finding 
factors and rotating them with respect to the factors at the next 
lower level rather than always with respect to the original data 
variables, it is comparable to the Cattell-White hierarchical proce- 
dure before the factors at each order are then orthogonalized with 


respect to the factors at other levels. This Cattell-White analysis, 
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23 
and the Hendrickson-White and Schmid-Leiman analyses are given for 
comparative purposes in Appendix D. 

The Cattell-White and Hendrickson-White first-order solutions could 
be visually compared to the solution reported above. (Extant hierar- 
chical computer programs did not allow factor score calculations so 
the factors were not directly compared by correlating them with those 
reported above.) In both cases, most first-order factors were readily 
comparable with the above factors, although these analyses used the 
Common Factor (principal axes) and Component (principal components) 
Models respectively (rather than the Image Model), and Varimax followed 
by Promax rotations (rather than Harris-Kaiser transformations). 

From earlier comparisons of these models (see chapter five and fn. 30), 
it is possible to state that the empirical differences that do appear 
must be largely a result of differences in transformations rather than 
factor extraction policies. This supports the view that careful 
transformations are required in order to establish factor invariance. 
One factor in particular was not identified at the first-order, Factor 
XI (QVIII, Good upbringing) and it appears that Factor VIII (U. I. 28, 
Self-assuredness) split into two factors to take its place in both 


solutions. 


The first-order factors were tentatively identified as follows: 


Final Solution Hendrickson-White Cattell-White 
1. QI: Exvia U.I. 21: Exuberance QI: Exvia 
2. U.I. 21: Exuberance QI: Exvia U.I. 21: Exu- 
berance 


3. QII: Anxiety QII: Anxiety QII: Anxiety 
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Final Solution 


Fluency about oneself 


Fluency about others 


QIV: Independence 


Wels 322° EXVia 
Uelpecos  (SeltT= 
assuredness 


QVI: Idealism 
Fluency on drawings 
QVIII: Good up- 
bringing 
Olil:- Cortertia 
U.I. 16: Assertive- 


ness 


QIV: Independence 


Fluency about oneself 
Fuency about others 
UT. 322" -ExVra 
Fluency on drawings 
U.I. 28: Self- 
assuredness 
QVI: Idealism 


QIII: Cortertia 


U.I. 28: Self- 
assuredness 
U.I. 16: Assertive- 


ness 
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Cattell-White 


Fluency about 
others 

QIV: Independence 

Fluency about 
oneself 

Ph te at 


Exvia 


QVI: Idealism 
Fluency on drawings 
Ult. 28:3) ‘Self- 
assuredness 
QIII: Cortertia 
UT. 28% .Self- 
assuredness 
Asser- 


USL cer oc 


tiveness 


Five second-order factors and two third-order factors were ex- 


tracted for both hierarchical solutions, using the Kaiser-Guttman rule 


for the number of factors applied to the resultant eigenvalues in 


each solution. 


These factors were rotated to approximate simple 


structure with respect to the next lower-order factors in the Cattel]- 


White procedure, and with respect to the original data variables in 


the Hendrickson-White procedure. 


dueds ena te 


angio 


pare sega 


juods yansuly 


+{azano 


stvxd< 188 UTLU 


mettsabl. <1Vp 
2patwerb no yorsuls 


“tee: 88 1. 


zeanbauees Sa 


stysadvod Ng 


tee Es ae a ‘ 


| aeonbomuese 
1822 28h aug t 


 tHeeono suede. 4 


gore, toda % 


iy aeonavid a .. 


Bhwid 286. 


apni werd Ae yorsu ly ve 


+t tee) 28s fal ph 


eronbe wees 


mebtsebl s1VO. 


ahtresyo) - TED 


ot fee AS. a 
_ raaiibeees 


—_—, 
ss 


; en ae ae HY 0 


ae ot) 


~~ “tv | “a8 
te leak 


125 
In the Hendrickson-White procedure, the factors could be inter- 
preted from the loadings of the original data variables in the final 
Promax rotation. Some of these factors could be tentatively identified 
with those reviewed by Cattell (1975) as invariant third-order factors 
in Q-data (see Appendix D for loadings): 
Second-order factors: 
1. Extroversion: three U.I. 32 (exvia) markers (variables 2, 14, 
24) and four QI (exvia) markers (A+, E+, F+, H+). 
2. Efficient responsiveness (Cattell's Qy): combines markers 
for QIII (cortertia) and U.I. 16 (assertiveness). 
3. Adjustment (Cattell's Q8, "favored status"): combines 
markers for QII (low anxiety) and QVI (idealism). 
4. Good upbringing: reappearance of lower-order factor for 
QVIII, with Gt, Q3*; and impulsivity markers. 
5. Uninterpreted. 
Third-order factors: 
a. Social inhibition: similar to second-order factor 1 above. 
8. General inhibition: four markers for QVIII, good upbringing, 
and three markers for U.I. 17 (inhibition). 
In the Cattell-White procedure, the factors could only be inter- 
preted in terms of the loadings of the factors at the lower-order 
(see Appendix D). Since these factors are only approximations to 
those reported earlier, these results will only be mentioned briefly. 
(Factors have been reflected where necessary. ) 
Second-order factors: 
1. Efficient responsiveness (Cattell's Qy): Cortertia (QIII) 
loads +1.02. Exuberance (U.I. 21), loading +.45, is a 


possible match in T-data (c.f. Factor 2 above). 
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2. Assertiveness (U.I. 16) loads +0.96. Independence (QIV) loading 
+.58, possibly matches with U.I. 16 in T-data, rather than with 
U.I. 19 (Independence), as usually hypothesized. 

3. Adjustment, with low anxiety and high self-assurance (U.I. 28) 
(c.f. Factor 3 above). 

4. Uninterpreted (c.f. Factor 5 above). 

9. Extroversion, loading QI (exvia) +0.98 and U.I. 32 (exvia) +0.29 
(c.f. Factor 1 above). 

Third-order factors: 

a. Inhibition (Cattell's Qa) loading all second-order factors except 
Factor 3. 

8. Adjustment 

For the purpose of the present study, these solutions agree on the 
convergence of U.I. 32 (exvia) and QI (exvia) from T and Q-data, respec- 
tively. They also agree on the invariance of four third-order factors 
from Q-data previously outlined by Cattell (1975) and designated Qa, Qé, 
Qy and QS. Although “good upbringing" did not appear as a first-order 
factor in either solution, it could be detected at the second-order through 
the projections of the original] data variables on second-order factors in 
the Hendrickson-White solution. It is noticeable that objective test 
markers for U.I. 17, inhibition, loaded on this factor. 

When the factors at each level] are orthogonalized with respect to 
factors at the lower levels to produce a Schmid-Leiman solution, the 
results (Appendix D) show the loadings of the variables on the lower- 
order factors to be generally smaller than on the higher-order factors. 


Still, the first-order factors resemble those from the Cattel]-White 


solution reported above. 
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Third-order factors (Schmid-Leiman): 
a. Inhibition (Cattell's Qa) 
8. Uninterpreted residual 
second-order factors: 
|. Efficient responsiveness (Cattell's Qy) 
QVIITI: Good upbringing 


Uninterpreted residual 


> Ww Pr 


Uninterpreted singlet 
5. Extroversion 
First-order factors: 
beieQli veExvia 
IIT. U.I. 21: Exuberance 
ITI. QII: Anxiety 
IV. Fluency about others 
V. QIV: Independence 
VI. Fluency about oneself 
Vibrddl. ko B2si wExvia 
VIII. QVI: Idealism 
IX. Fluency on drawings 
X. Doublet (U.I. 28: Self assuredness?) 
AL oh Qiiding Corter tia 
XII. Doublet (U.I. 28: Self-assuredness?) 
XIII. Residual (U.I. 16: Assertiveness?) 
Most noticeable is the fact that almost all factors strongly resemble 
those found in the corresponding Cattell-White analysis, with the exception 
that QVIII, good upbringing, reappears at the second-order as it did in 


the Hendrickson-White solution. Third-order Factor a loads F+ and H+ 
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along with six U.I. 32 markers. Second-order Factor 5 also loads Ft 
and H+, along with Exvia primaries, At, Qo-» and two U.I. 32 markers. 
First-order Factor I, with F+ and H+ as markers, is identified with 
Factor I in the original factor analysis and the Cattell-White approxi- 
mation. Therefore, the Schmid-Leiman results appear to indicate that 
the third-order inhibition factor is a major influence on objective 
test variables in the present study, while the lower-order extroversion 
factors show higher loadings with questionnaire markers for exvia-invia. 
This accords with Cattell's view (see Chapter two) that factors based on 
questionnaires are generally at a lower stratum than those based on 
objective tests because of the relative sampling specificity of the 
former , particularly with respect to social behavior. As a result, 
first-order objective test factors such as U.I. 32 and second-order 
questionnaire factors such as QI often appear as "refraction factors" 
(Cattell, 1961) in a cross-media factor study.°2 

The three hierarchical solutions mentioned above are based on first- 
order solutions which are somewhat different from the final solution 
reported previously. Therefore, while the results are useful and comparable 
in certain respects, they are not precise higher-order analyses from the 
present results. In particular, they omit first-order Factor XI (Good 
upbringing) from the final solution although this factor did reappear 
at the second order in both the Hendrickson-White and Schmid-Leiman results. 
Therefore, hierarchical solutions were also initiated from the final 
first-order solution, rather than the original data variables. As a result, 
the second-order Hendrickson-White and Cattell-White solutions are 


almost exactly alike. 


Briefly, they show the following structure: 
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second-order factors (Hendrickson-White loadings are given with 
Cattell-White loadings in parentheses): 


Factor 1: Extroversion 


Factor I. Extroversion (QI) 94 (.94) 
III. Anxiety (QI1) 251s A(t) 

V. Fluency about others AG ag 

VI. Independence (QIV) O72 ove) 

VII. Exvia (U.I. 32) .63 (.53) 

IX. Idealism (QVI) ol (.28) 

X. Fluency on drawings 43 (.30) 

XII. Cortertia (QIII) -.4] (-.33) 


Factor 2: Efficient responsiveness (Cattell's Qy) 


Factor II. Exuberance (U.I. 21) .78 (.68) 
VII. Exvia (U.I. 32) . 40 (. 40) 

X. Fluency on drawings 31 (327) 

XII. Cortertia 71 (.56) 

XIII. Assertiveness (U.I. 16) 88 (.97) 


Factor 3: Emancipation (Cattell's Qé) 


Factor III. Anxiety (QII) -.43 (-.42) 
VI. Independence (QIV) -.56 (-.46) 
XI. Good upbringing (QVIIT) 93 (.84) 
Factor 4: Adjustment (Cattel]l's Q8, "favored status") 
Factor III. Anxiety (QI1) -.33 (-.37) 
IV. Fluency about self a6 (. 30) 


IX. Idealism . 86 (.76) 
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Factor 5: Uninterpreted 


Factor IV. Fluency about self 38 (.62) 
VIII. Self-assuredness (U.I. 28) .79 (.28) 

IX. Idealism (QVI) | es ie 74) 4) 

XII. Cortertia (QIII) 32 (.22) 


It can be seen that these factors are very similar to those 
previously found in the second-order Hendrickson-White analysis from 
the original data variables. They are also similar to the earlier 
Cattell-White analysis, except that the latter obviously omits Factor 3. 

At the third-order, the two factors from the Hendrickson-White 
solution are shown with the projections of the first-order factors. 


Third-order factors (Hendrickson-White): 


Factor a: Social inhibition 


Factor I. Extroversion (QI) 44 
III. Anxiety (QII) 93 

IV. Fluency about self <53 

V. Fluency about others 4) 

VII. Exvia (U.I. 32) 34 

IX. Idealism (QVI) .o8 

XI. Good upbringing (QVIIT) 50 


Factor 8: General inhibition 


Factor II. Exuberance (U.I. 21) 70 
III. Anxiety (QI1) 50 

VI. Independence (QIV) 42 

VII. . Exvia (U.1. 32) ie 

X. Fluency on drawings 61 

XI. Good upbringing (QVIII) 7A 

XII. Cortertia (QIII) 32 

XIII. Assertiveness (U.I. 16) PAT 
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In the Cattell-White solution, three factors are given with the 


projections of the second-order factors. 


Third-order factors (Cattell-White): 


Factor a: Social inhibition 


Factor 1. Extroversion -.57 
ie SEPT IClent responsiveness 47 
4. Adjustment -.59 


Factor 8: General inhibition 
Factor 3. Good upbringing or 
inhibition 90 
Factor. y: Uninterpreted - 
Factor 5. Uninterpreted .86 
When the factors at each level are orthogonalized with respect to 
those at lower levels, the resultant Schmid-Leiman solution closely re- 
sembles the previously reported Cattell-White and Hendrickson-White 
solutions. | 
Third-order factors (Schmid-Leiman): 


Factor a: Social inhibition 


Factor I. Extroversion (QI) -.34 
BI. -Exuberancey(Uelva21) ano! 

III. Anxiety (QII) .39 

V. Fluency about others -.3] 

VI. Independence (QIV) -.37 

VII. Exyia (U.I. 32) -.42 


VIII. Self-assuredness (U.I. 28) -.35 


XIII. Assertiveness (U.I. 16) -.42 
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Factor 8: General inhibition 


Factor II. Exuberance (U.I. 21) -.30 
III. Anxiety (QIT) -.42 
VI. Independence (QIV) -.36 


XI. Good upbringing (QVIITI) .70 
Factor y: Uninterpreted 
Factor IV. Fluency about self 46 
XII. Cortertia (QIII) 30 
second-order factors: 


Factor 1: Extroversion 


Factor I.  Extroversion (QI) 74 
III. Anxiety (QII) -.37 
VI. Independence (QIV) 56 
Vite Exyia (U.1% 32) 42 


Factor 2: Efficient Responsiveness (Cattell's Qy) 


Factor II. Exuberance (U.I. 21) 57 
VET Exvia (U.l. oc) 34 
XII. Cortertia (QIII) a7 


XIII. Assertiveness (U.I. 16) .82 
Factor 3: Emancipation (Cattell's Q6) 
Factor XI. Good upbringing (QVIII) 38 
Factor 4: Adjustment (Cattell's Q8, "favored status") 
Factor III. Anxiety (QII) -.30 
IX. Idealism (QVI) 61 
Factor 5: Uninterpreted 


Factor IV. Fluency about self 3 
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Again, the results from Schmid-Leiman orthogonalization do not appear 
to greatly improve upon. other findings. 

In summary, the hierarchical solutions from 49 variables approxi- 
mated the 13 factor First-order structure previously reported except 
Factor XI, good upbringing, was not replicated at the first-order. The 
higher-order structures are summarized below: 


Second-order factors: 


Hendrickson-White Cattell-White 
1. Extroversion 1. Qy, Responsiveness 


2. Qy, Responsiveness 2. Uninterpreted 

3. Q8, Adjustment | 3. Q8, Adjustment 

4. QVIII, Good upbringing 4. Uninterpreted 

5. Uninterpreted | 5. Extroversion 
Third-order factors: 

a. Social inhibition a. Qa, Inhibition 

B. General inhibition 8. Adjustment 


The Schmid-Leiman analysis resembled the Cattell-White findings, 
except that QVIII, good upbringing, reappeared as in the Hendrickson- 
White results. A Sundieeraer factor appeared in the Hendrickson-White 
analysis, loading three U.I. 17 markers, four U.J. 32 markers, the Dif- 
ference score from the lemon-drop test, and Impulsivity (see Appendix 
D). Therefore, this factor may be quite similar to Cattell's Qa, Inhtbi- 
tion, which is also found at the third-order in the corresponding Cattell- 
White and Schmid-Leiman analyses. 

The hierarchical solutions from the original 13 Image factors 


resulted in the following higher-order factors: 
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second-order factors: 
Hendrickson-White, Cattell-White, and Schmid-Leiman 
1. Extroversion 
2. Qy, Responsiveness 
3. QS, Emancipation 
4. Q8, Adjustment 
Sh Uninterpreted 


Third-order factors: 


Hendrickson-White - Cattell-White Schmid-Leiman 
a. Social inhibition a. Social inhibition a. Social inhibition 


8. General inhibition . g. General inhibition 8. General inhibition 


y. Uninterpreted y. Uninterpreted 


The third-order social and general inhibition factors correlated 
+.45 and +.20 in the Hendrickson-White and Cattell-White analyses re- 
spectively. The resultant fourth-order factor in the Hendrickson- 
White analyses loaded extroversion (QI and U.I. 32), independence (QIV), 
idealism (QVI), and good ‘upbringing (QVIII), making it a clear replica- 
tion of Cattell's Qa, Inhibition (see Appendix D). Fourth-order factors 
were not generated by the. Cattell-White analysis. 

The higher-order "adjustment" factor, largely marked by QII, 
anxiety, is similar to Cattell's Q8, “favored status". In support of 
Carrigan's (1960) hypothesis, extroversion (i.e., her “social extrover- 
sion") and low social inhibition are positively associated with adjustment, 
while poor upbringing (i.e., her “lack of self control") and low general 


inhibition are negatively associated with adjustment. 
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CHAPTER SEVEN 
DISCUSSION 
The functional unity of extroversion is substantiated in the pre- 
sent study, both in Q and T-data. In Q-data, extroversion emerges as 
a replicable source trait at the second-order level, with the tradi- 
tional primary markers such as A+ (Af fectothymia), Qo- (Group orien- 
tation), and particularly F+ (Surgency) and H+ (Adventurousness). In 
T-data, extroversion emerges in a less well defined manner, through 
objective test measures of externally or socially-oriented fluency 
and "other-directedness". While extroversion emerged as two distin- 
quishable factors in each domain, the factors themselves converged at 
the higher order. Thererers. it is possible to conceive of these 
lower-order factors as “refraction factors" (Cattell, 1961); that 
is, factors representing the same source trait, but appearing as” 
separate factors at the lower-order because they are "refractions" 
of that same functional unity through the assessment devices of two 
distinct media. This is the interpretation of factors I and VII in 
the present study, and it is further substantiated by each higher- 
order factor analysis. The first factor to appear at the first-order 
i both the Cattel]-White and Schmid-Leiman solutions, and the 
second factor to appear at the first-order in the Hendrickson- 
White solution (closely resembling the first factor at the second- 


order) is marked by exvia primaries F and H and about five objective 


test markers for U.I. 32 (exvia). When the Cattell-White and Hen- 
drickson-White solutions are applied to the first-order factors from 
the present study, factor I (QI, exvia) and factor VII (U.I. 32, exvia) 
load together on a single higher-order factor. All three hierarchical 
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analyses support the contention that extroversion is best conceived 
of as a second-order factor in Q-data and first-order factor in T- 
data; i.e., a first-order factor in the present study. 

Most of the other first-order factors in the present study are 
clear replications of factors previously established in second- 
order analyses of the 16 PF primaries and first-order analyses of 
objective tests. For example, Horn's carefully rotated second- 
order factors from the 16 PF are clearly replicated in the present 
study: protected emotional sensitivity (I) is the major marker 
for Pathemia vs. Cortertia, radical independent attitudes (Q,) 
coupled with dominance (E) mark Independence, and low self 
sufficiency (Q, ) and high autism (M) mark Idealism. While 
meenenience and Idealism share markers, they are clearly distinct 
factors in Horn's careful rotations and in the present study. 

In T-data, factors U.I. 16 (assertiveness), U.I. 21 (exuberance), 
U.I. 28 (self-assuredness), and U.I. 32 (exvia) are identified in 
the present study, although in some cases there are differences in 
the markers from those in previous studies. 2 In particular, the 
concept of extroversion may have certain complicating features 
according to the present results. First, it may change in terms of 
T-data markers from adolescence through adulthood. If the factor 
identification of U.I. 32 in the present study is accurate, it may 
be that, at younger ages, U.I. 32 is marked by variables that measure 


quickness, energy, and assertiveness (U.I. 16) in adulthood. 
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Second, a number of sources in the present results show a clear 
sex difference in the interrelationships of extroversion with other 
traits. If earlier developmental research on these other traits 
can be assimulated with these results, this indicates that the 
natural history of extroversion may be more dependent on earlier 
constitutional influences in females, and developmental experiences 
in males. In general, cortertia is correlated with extroversion 
(and independence) for females, while independence alone is 
correlated with extroversion for males. Extrapolating, it is 
possible to suggest that mental alertness, practicality and realistic, 
efficient thinking are natural precursors of independence and 
extroversion in females, while social experiences and encouragements 
are more important precursors of independence and extroversion in 
males. This point of view is acknowledged in Cattell's "spiral 
interaction" theory of extroversion, in which primary traits, 
combining pat eatta and environmental influences , interact under 
social molding pressures to produce a higher-order trait that 
acts as a functional unity itself; namely, extroversion. It is 
further suggested here that the constitutional influences are more 
important in this process for females than for males. In fact, 
there is some evidence to believe that constitutionally-oriented 
measures, such as Eysenck’s lemon-drop test, insofar as they are 


effective at all, are better measures of the second-order extro- 


3] 
version factor for females. 


There are other findings in the present study which show 


extroversion to be distinct from other factors, for both sexes. 
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In particular, extroversion is Clearly distinct from another higher- 
order factor, a replication of Cattell's QVIII, "Good upbringing", 
which may be identifiable with U.I. 17, Inhibition, from T-data. The 
lower-order markers of G, Q3 and F clearly show that this factor 
is a replication of the factor Carrigan (1960) labelled "Lack of self 
control" in her review of the "two dimensions" of extroversion. In 
fact, from the present findings, this factor is not an aspect of 
extroversion at all, while the factor that Carrigan (1960) and others 
have variously called "Social extroversion" or "Sociability" is 
typically a replication of extroversion itself as measured by both 
Eysenck and Cattell (e.g., Sells et al., 1970, 1971; Eysenck and 
Eysenck, 1969; Howarth and Browne, 1971la, 1972; Browne, 1971). 

As the factor appears in the present study, inhibition (or 
"good upbringing") is indicated by higher superego strength (G+), 
more self-sufficiency (Q.+), and less surgency (F-). The opposite 
end of the dimension is associated with lack of self control or 
impulsivity from EPI. Thus, it is slightly correlated with extro- 
version from Eysenck's EPI, but it is interesting to note that it is 
slightly correlated in the opposite direction with exvia from 
Cattell's 16 PF for females. One could suggest that some exviant 
females may actually be less impulsive and more inhibited (i.e., higher 
superego strength, more self-sufficiency) than inviant females, and 
that the contrary findings with the EPI may be largely a result of 


the extroversion scale sharing items with the impulsivity scale. 
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According to the present results, extroversion is also clearly 
distinguished as a factor from Cortertia (QIII) and Independence (QIV) 
in Q-data, and Assertiveness (U.I. 16), Exuberance (U.I. 21), and 
Self-assuredness (U.I. 28) in T-data. 

Carrigan's (1960) suggestion that adjustment would be related 
positively to “Social extroversion" and negatively to "Lack of self 
control" is substantiated in the hierarchical analyses reported above. 
In addition, extroverts were less anxious (QII, r= -.40) and less 
neurotic (N, rz -.25) than introverts. Impulsive individuals, on 
the other hand, were somewhat more neurotic (ra +.23), and more 


32 The relationship of anxiety and neuroticism 


anxious (r= +.24). 
to extroversion is more significant for Cattell's QI (exvia) than 
Eysenck's E-I measure. This accords with previous findings with 
both measures. Of all the anxiety primaries, those most highly 
correlated with extroversion appear to be higher ego strength (C+) and 
less guilt proneness (0-). 

In introductory remarks, the dilemma was posed that Eysenck and 
Cattell had quite different theoretical perspectives on the nature 
and functioning of extroversion, while designing operationalizations 
that were quite similar empirically, both emphasizing social 
orientation, or what Jung considered an "externally-oriented” 
attitude. (Murray's terms "extraception - intraception" may 
be the most adequate descriptions.) While Cattell has been very 
explicit in his theoretical identification with Jung and Murray 
(e.g., Cattell's adoption of the term exvia, or "outer-living"), 


Eysenck has developed the concept of extroversion along different 
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lines, particularly emphasizing traditional American learning theory 
and Pavlovian physiological work (2.9. , Gray 1967, 1970). 

The present results concur with earlier findings by Hundleby 
and Connor (1968) that the questionnaire measures of extroversion 
developed by Eysenck and Cattell are fairly highly correlated, 
although the correlation appears to be higher for males than 
females (Hundleby and Connor used a male sample). Table XVI 
(pp. 141-142) presents a comparison of the constructs in terms 
of their relationships to other factors from the present study. 

First, it is clear that the pattern of relationships is 
quite similar for the two constructs. However, there is a 
tendency for Eysenck's E-I to be more highly correlated with 
Cortertia (Factor XII and Cattell's QIII) and Good upbringing 
(Factor XI and Cattell's QVIII). On the other hand, the objective 
test factor, U.I. 32 (Factor VII, exvia) correlates more highly 
with Cattell's QI, exvia. According to Cattell's (1975) view, this 
clearly supports the contention that Eysenck's extroversion scale 
is actually a second-order construct, but, "because of the short- 
cut taken by omitting primaries Lis] not as factor true as is 
necessary." In contrast, Barton and Cattell (1975) have recently 
produced a measure of extroversion and other secondaries (the 
Central Trait-State Kit) which provides direct scores for these 
secondaries based on their relationship to primary factors. 

While Eysenck's questionnaire measure of extroversion may 


not be as "factor true" as Cattell's in terms of Cattell's other first 


and second-order factors here, it is possible that Eysenck's 
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TABLE XVI 
Relation of Eysenck's E-I and Cattell's QI to the Factors in this Study.° 


pp renner 
“Factor | E-J QI 


(Extroversion) (Extroversion) (Exvia) 


rr Sr eS 


1. Anxiety 
a. Factor III: Anxiety (QII) -.46b -.27b -.35b 
-.44b -.22 -.41b 
-.48b =. 320 -.29¢ 
b. Cattell's QII: sca) -. 38b -.22 -.25b 
-.35b -.16 -.29¢ 
-.42b -.29¢ -.20 
2. Cortertia 
a. Factor XII: Cortertia .28b . 19¢ aie 
(QIIT) 20 07 20 
36b Esc 22 
b. eaCattel.'s, OLLI :.. Conterntaa soa -41b . 36b 
21 ed 22 
.56b .59b < DoD 
3. Independence 
a. Factor VI: Independence Pass) 3 .55b ~53b 
O30 +53b .60b 
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TABLE XVI (Continued) 
I 
Factor I E-I QI 


(Extroversion) (Extroversion ) (Exvia) 


b. Cattell's QIV: Indepen- -29b 25D ~25b 
dence . 30b ~24c . 33b 
28c .26c 13 
4. Factor IX: Idealism (QVI) -.17¢c -.27b -.25b 
-.13 -.2] =215 
-.23 -.32c -.36b 
5. Factor XI: Good upbringing -.06 -.15 .04 
(QVIII) -.08 -.15 -.07 
-.04 -.15 15 
6. Factor VII: Exvia (U.I. 32) 4550 ASOD ~47b 
| 53b ~43b 51b 
35b . 28c 43b 


@ The first row gives correlations for combined sexes, the second row 
is for males, and the third for females. 
Significant at the p < .001 level. 


: Significant at the p < .01 level. 
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conceptualization of extroversion belongs at a higher-order than 
Cattell's exvia. If the present second-order extroversion factor 
can be identified with Carrigan's "Social extroversion", then it is 
clear that Eysenck considers his construct of extroversion to be a 
higher-order factor, marked by both "Social extroversion" or "Socia- 
bility" and "Lack of self control" or "Impulsivity" at the lower 
order. The former factor is clearly identifiable with the QI, 
extroversion (Factor I) in the present study, while the latter factor 
is clearly identifiable with QVIII, good upbringing (Factor XI) and 
its likely match in T-data, U.I. 17, inhibition. Sociability and 
impulsivity scales from the EPI load on Factor I and Factor XI res- 
pectively. 

Eysenck has typically found that his sociability and impulsivity 
factors from the EPI correlate about +.47 (e.g. Eysenck and Eysenck, 
1963). While the factors of extroversion and good upbringing in the 
present study are orthagonal the respective higher-order factors of 
Social inhibition and General inhibition correlate +.45 in the 
Hendrickson-White hierarchical analysis. Thus, they load on a single 
higher-order factor, as Eysenck has consistently found for sociability 
and impulsivity (Eysenck and Eysenck, 1969). Cattell's QI, exvia, is 
uncorrelated with QVIII, good upbringing (r = +.15 for females), and 
Eysenck's E-I is only slightly correlated with it (r = -.15 for both sexes). 

As reported earlier, Carrigan (1960), Adcock (1965) and Farley and 
Farley (1970) have suggested that Eysenck’s concept of extroversion js 
conceptually similar to the concept of "Lack of self control", General 
inhibition, or "Impulsivity." Although the present study did 


not show a strong empirical relationship between measures of 
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E-I and these concepts, it is suggested here that Eysenck's concept of 
extroversion may actually be conceptually similar to-a higher-order 
factor shared by both "Lack of self control", General inhibition, or 
"Impulsivity" and Cattell's own factorial concept of extroversion. It 
is emphasized that this suggestion is speculative, since the present 
hierarchical analyses were limited in terms of subjects, variables 
and procedures (e.g., Promax transformations). 

However, it is interesting that in Cattell's (1975) recently 
reported third-order factor analyses of Q-data, the first replicated 
factor, Qa, combined the second-order factors of extroversion (QI), 
aracpeutence (QIV) and a upbringing (QVIII), and was interpreted as 
possibly a "temperamental genetic factor" of inhibition, perhaps linked 
to the strength of the nervous system, a Pavlovian construct that 
Eysenck himself has linked to his concept of extroversion (e.g., 
Eysenck, 1966). 

Extroversion, as Cattell has conceived it, is quite similar 
to the insightful "depth" conceptualizations of Carl Jung, elaborated 
by Murray and others. As such, it emphasizes an external vs. 
internal orientation (extraception vs. intraception) that has a 
complex basis in temperament and experience. The best objective 
tests for this factor emphasized wide ranging experience, fluency 
about people, fluency about success and, for males, number of 
acquaintances listed. A higher-order factor, if it accurately 
represents Eysenck's concept of extroversion, may be more closely 
related to Eysenck's specific genetical and physiological factors 


and concepts of traditional learning theory. The problem becomes 
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an empirical one, since much better measuring devices are clearly 

needed if this higher-order factor is to be replicated and studied 

more thoroughly. More generally, there is a prevalent need for 

more “independent verification" (Howarth, 1972) between the measures 

adopted by Eysenck and his associates as a result of careful 

experimentation in perception, learning, and psychophysiology 

and those found by Cattell and his associates through extensive 

factor analytic Studies. For example, if this higher-order factor 

is replicable, many of the empirical disagreements with aspects of 

Eysenck's theory of extroversion may be largely a result of the 

lack of concordance between the theoretical construct and the 

EPI or other measuring devices. Improvements in instrumentation 

are obviously crucial to the further advancement of multivariate 

personality theory (Cattell, 1973b). On the other hand, criticisms 

that Cattell's source traits are not extensively verified outside 

of factor analyses could be met by the establishment of further 

congruences with the experimental work of Eysenck and his colleagues. 
For example, in more recent work, Gray (1970, 1972, 1973) has 

suggested an elaboration of Eysenck's concept of extroversion that 

essentially splits the concept into two lower-order components resembling 

sociability and impulsivity. While Gray develops these components 

in terms of traditional learning theory, he does not explicitly 

show their relationship to other replicated first and second-order 

factors, or to factors that may be replicable at the third-order 


level. It may well turn out, for example, Gray's concept of 
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"sociability" in terms of inhibitory mechanisms in the "Stop system" 
is an elaboration of the nature and functioning of a primary trait 
such as H, Parmia vs. threctia, or F, Surgency. 

As another example, although earlier work by Eysenck (1956b) empha- 
sized the hereditary component in his extroversion concept, recent work 
by Eaves and Eysenck (1975) has been interpreted by the authors to 
demonstrate a substantial environmental determination to extrover- 
sion, as measured by the EPI. This accords with Cattell's views of 
the possible etiology of exvia mentioned earlier (see Cattell, 1973a). 
On the other hand, Cattell's suggestion that the third-order factor 
upon which exvia loads in Q-data may have a "temperamental genetic 
basis" is more in accord with Eysenck's biological theory of extroversion. 

Recent work by Royce (1973) has been concerned with the 
appropriate hierarchical structuring of affective traits, particularly 
those of Eysenck and Cattell. This effort has had to contend with 
a great deal of conflicting and confusing results and factor inter- 
pretations, particularly with respect to the concept of extroversion. 
The present results give support to the basic structural arrangement 
for extroversion presented most recently by Royce and McDermott (1976). 
In te tear he Gadttes a higher-order factor (which they term "extro- 
version") is linked to factors of "social inhibition" and "general 
inhibition" at the lower-order, which in turn are linked to the 
basic primaries for extroversion (QI) and good upbringing (QVIII) or 


general inhibition respectively. 
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A ‘similar hterarchiced representation based on the present 
study is given in Figure 3 (p. 148). In this view, the higher- 
order factor is identified with Cattell's FIII, "Temperamental 
ardor’, in T-data, and his recent Qa, "Inhibition" in Qedata. 
Conceptually, this factor may be Eysenck's construct of extro- 
version. At the lower-order, two factors are hypothesized which 
emphasize social inhibition and general inhibition respectively. 
They are extroversion - introversion, identified with Cattell's 
QI, exvia, and U.I. 32, exvia, along with Carrigan's concept of 
"Social extroversion" or "Sociability"; and secondly, good up- 
bringing, identified with Cattell's QVIII, good upbringing, and 
U.I. 17, inhibition, along with Carrigan's concept of "Lack of 
self control" or "impulsivity". 

The higher-order factor hypothesized here may resemble 
the fourth-order factor found in the Hendrickson-White hierar- 
chical solution which combined three markers for U.I. 17, inhibition, 
four markers for U.I. 32, exvia, Impulsivity, and the Difference score from 
Eysenck's lemon-drop measure of E-I. As shown in Figure 3, it 
is identified with a higher-order factor previously found in 
objective tests (Hundleby, Pawlik and Cattell, 1965) and ques- 
tionnaires (Cattell, 1975). 

The higher-order objective test factor, FIII or "Temperamental 
ardor" has been reported earlier in this paper as one of two higher- 
order factors marked by extroversion, the other being FI, a 


socialization factor. As previously reported (p. 16f), Cattell and 
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Figure 3. A taxonomic possibility from the present study. (Negative 


signs indicate negative loadings and correlations between 


factors. ) 
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his associates interpreted FI as an "external control" factor, 
based on early learning experiences, and FIII, with its emphasis 
on dominance and insusceptibility to threat, as an “extrojection" 
factor based on constitutional features such as those Eysenck has 
Suggested for extroversion itself. Third-order Factor Qa from 
Q-data has definite conceptual links not only to FITI above, but 
also to Eysenck's traditional concept of extroversion. 

The theory of extroversion that could evolve from such a 
structure may acknowledge a spiral interaction among primary 
factors, molding extroversion as a result of social experiences, 
while in addition recognizing that higher-order constitutional 
and developmental influences also act as determinants. Influences 
in such a_ stratum model could act on extroversion from above or 
below, depending on the extent of their influence elsewhere in 
personality structure (Cattell, 1965). — 

The present study supports Carrigan's (1960) contention that 
Cattell's concept of extroversion resembles "social extroversion" 
from other analyses, but is in disagreement with the view that 
Eysenck's measure of extroversion is better aligned with the 
alternative concept of "Lack of self control" or "impulsivity." 
Rather, Eysenck's measure is fairly close to Cattell's, within 
the limits of reliability of the two questionnaires. While this 
may simply indicate that Eysenck's theory of extroversion will 
eventually merge with Cattell's views for exvia-invia, Eysenck's conceptua- 


lization of extroversion might more closely resemble a higher- 
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order factor Shared by both “Social extroversion" (QI) and "Lack of 
self control" (QVIII). Both factor analytic and traditional experi - 
mental studies are required to settle this issue. 

In summary, the following conclusions may be offered: 

1. The personality construct of extroversion is replicated, and 
closely resembles Eysenck's E-I and Cattell's QI from the EPI 
and 16 PF respectively. These latter constructs themselves 
are correlated about 0.70. 

2. Other second-order factors from the 16 PF are replicated from 
the primaries, in particular QII (Anxiety), QIII (Cortertia), 
QIV (Independence), QVI (Idealism), and QVIII (Good upbringing). 
Independent verification similar to that found for QI is needed 
for these factors. 

3. Objective test factors U.I. 16 (Assertiveness), U.I. 21 
(Exuberance), U.I. 28 (Self-assuredness), and U.I. 32 (Exvia) 
are substantiated.. The boundary conditions for objective tests 
as markers for specific Gacivous must be clarified in further 
research. 

4. Objective test patton’ Y.I. 32 and U.I. 17 appear to match with 
QI and possibly QVIII respectively. The cross-media matches of 
U.I. 19 (Independence) with QIV and U.I. 22 (Cortertia) with 
QIII were beyond the scope of the present study. (U.I. 21 and 
U.I. 16 most closely resembled QIII and QIV respectively. ) 

5. Hierarchical analyses replicated third-order factors previously 


found in Q-data. In particular, correlated factors of "Social 
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inhibition" (marked by QI and U.I. 32) and "General inhibition" 
(marked by QVIII and measures for U.I. 17) were identified, and 
a higher-order "Inhibition" factor resembling Cattell1's Qa in Q- 
data and FIII in T-data was found. 

6. Sociability ("Social extroversion") and Impulsivity ("Lack of 
self control") were identified with Social and General inhibition 
respectively. Since Eysenck considers sociability and impulsivity 
as "dual" aspects of extroversion, his concept of extroversion may 
be identified with the higher-order Inhibition factor which loads 
Social and General inhibition. In accordance with this view, short 
scales for sociability and impulsivity from the EPI loaded only on 
these two factors respectively, and Eysenck's Difference score from 
the Teoh drop test loaded on the higher-order Inhibition factor. 
Cattell's exvia-invia is identified with the concept of Social 
inhibition. 

7. Adjustment is positively correlated with exvia, a lack of social 
inhibition and sociability, and negatively correlated with poor 
moral upbringing, a eek of general inhibition and impulsivity. 

The higher-order inhibition factor probably has less relation to 

adjustment. This is also the case for Eysenck's concept of extro- 

version. 

In general, the present study corroborates the carefulness and 
precision that both Eysenck and Cattell have displayed at the empirical 
level. Their concepts are indeed in many respects very close empirically. 
The theoretical differences are revealed largely by implications from 
the factors and the factor structure replicated here. The results 
demonstrate the importance of careful empirical analyses -- factor 


analytic and experimental -- in the "distillation" of extroversion as a 


functionally unitary source trait. 
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Footnotes 

Some writers continue to use the derivation from the French "extra" 
and "vertere"; i.e., “extraversion," rather than “extroversion." 
McDougall (1929) hypothesized that, because of a chemical inhibition 
in the cerebral cortex, thought flourishes at the expense of 
emotional expression for the introvert. He also speculated that 
some intoxicating excitatory secretion accounted for extroversion. 
Even previous to McDougall, major theoretical contributions were 
made by Wundt, urging a dimensional rather than categorical 
analysis of personality; 0. Gross, proposing physiological bases 
for personality; and G. Heymans, who demanded quantification and 
rigorous experimentation in the field of personality theory 
(see Eysenck, 1970a, b; 1973). 
Scales for G (General activity), A (Ascendance), M (Masculinity), 
I (Inferiority feelings), and N (Nervousness) formed the later 
GAMIN Inventory (Guilford and Martin, 1943a), and scales for 
0 (Objectivity), Ag (Agreeableness), and Co (Cooperativeness) 
formed the Personnel Inventory I (Guilford and Martin, 1943b). 
It will become important to note that since there is substantial 
item overlap ater te Guilford scales, 16 of the 24 R scale items 
selected for the E-I scale were also items for G (General Activity), 
A (Ascendance) and/or S (Social extroversion) (see Bendig, 1962a). 
In fact, studies to be discussed show a higher correlation of E-I 
with G, A and S than with R (e.g., Bendig, 1962a). The correlation 
of S with E-I and N is therefore at least partly a result of item 


overlap. 


Eysenck's contrasting position is clearly expressed in a note 


reported by Jacob Cohen: 
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If you regard, as I do, traits (i.e., primaries) simply as habits 
in the Hullian sense, then clearly they must be relatively un- 
stable, shading into each other, and extremely difficult to 
circumscribe in any unambiguous fashion... (Eysenck, personal 
communication to Jacob Cohen, reported by Cohen, 1966, p. 859). 
Cattell and Warburton (1967) define a marker as "a variable which 
is among the top three of four in loading on a ea factor and 
which has little loading in any other factor" (p. 13). 
Carrigan (1960) reconciles the two viewpoints by suggesting that 
a lack of sociability (introversion) and a lack of self control 
(extroversion) are maladaptive, so that the conceptualization of 
extroversion that balances both sociability and impulsivity will 
show no relationship to adjustment. 
Guilford and Zimmerman (1949) found R inconsistently identified in 
their reanalysis of Lovell's data. Reanalyses of other Guilford 
factors were performed by Reyburn and Taylor (1943). 
Bendig subsequently used a large number of factored items to 
produce the Pittsburg Scales of Social Extroversion - Introversion 
and Emotionality (Bendig, 1962b). 
Exvia (QI) correlates more highly with Eysenck's sociability scale 
than impulsivity scale (+0.71 vs. +0.39: Crookes and Pearson, 1970). 
As an example relevant to exvia, Cattell (1973a) cites the typical 
finding the physical scientists show overall introversion (A-, 
F-, Q,+) but an extroverted “adventurousness" (H+); while certain 
highly creative individuals show more susceptibility to threat (H-), 
but higher overall extroversion (A+, Ft, Q,-) (Drevdah] and Cattell, 
1958; Cattell and Drevdahl, 1955). 


M.I. numbers represent specific test variables as catalogued by 
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Master Index numbers in the compendium of Cattell] and Warburton 
(1967) UT. numbers correspond to those proposed by Cattell 
(1957b) for a universal index system for psychological factors. 
By "objective", Cattell means "the subject does not really (he 
may believe he does) know for certain in what way his behavior 
is being measured or what kinds of personality inference will be 
drawn from his test reactions" (Cattell and Warburton, 1967, p. 16). 
More generally, Cattell (1958) distinguishes the objective vs. 
self-appraising stimulus situation, the selective vs. inventive 
(open-ended) response opportunity, and the "conspective" vs, 
"rative" scoring basis, the former in each case usually distin- 
Euaehing his objective personality tests. 
See Cattell and Warburton, 1967, p. 25, fn. 4. In addition, of 
course, no linear dependencies exist among variables subjected to 
factor analysis together. 
Reported "loadings" are, in fact, reference structure loadings. 
Cattell and Warburton (1967, p. 279) defer to Hundleby, Pawlik 
and Cattell (1965) on this point, where it is made explicit 
(p. 131f, expecially fn. 1). 
Personal communications with Dr. L. R. Schmidt, and R. B. Cattell, 
Laboratory of Personality Assessment and Group Analysis, Summer 1971. 
The type of lemon juice used in this study ('Realemon') has been 
shown (Wardell, 1974) to be maximally related to extroversion 
differences at a strength somewhat greater than that reported by 
Eysenck and Eysenck for fresh lemon juice (mean Difference score = 


0.4450 gm.). The mean Difference score in this study was 0.6809 gm., 
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indicating that this lemon juice was quite effective (mean Trial 1 
score was 0.1913 gm.). Since it was possible, as Eysenck and 
Eysenck suggest, that one salivates faster, rather than more, to 
fresh lemon juice, the lemon drops were placed on the tongue for 
30 seconds, a time interval that they show is sufficient to 
minimize this possibility. 
Tests were made to assess the error of measurement caused by all 
the lemon drops being absorbed by the cotton roll in the subject's 
mouth. The mean error was 0.140 gm. or 16% of the average Trial 
2 measure. All measurements were made on a Mettler electric balance. 
Previous research (e.g., Farley, 1970) has been negligent in 
reporting scoring procedures, and this information was not com- 
municated when a personal query was made. 
Cattell states, "...several of the scales in the test underwent 
considerable revision and intensification between 1961 and 1968" 
to improve the validity and consistency of the 1962 version which 
is still most widely used (Cattell, Eber, Tatsuoka, 1970, p. 29). 
In defense of the somewhat arbitrary use of +0.25 as the cut-off 
for significant loadings, Cattell and Klein (1975) state, "...a 
'useful' loading for factor estimation is conservatively taken 
to be 0.30 or above (actually the correlation - which is the basis 
of significance estimation - as given in the factor structure 
matrix should be above 0.25)." Citing recent unpublished findings 
(Cattell, Finkbeiner and Vaughan, 1974) which show that typically 
any loading above 0.20 is significant at the p < .05 level in 
their rotations (20 = 0.15), Cattell and Klein conclude that 


+0.25 is an appropriate criterion for a marker variable. 
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Z was originally calculated through a batch program (DESTO6) which 
praved too inexact (average error of 0.00205 between X'X and is; 
while an average error of only 0.0000123 between G'G and L 
APL z-score program was subsequently applied so that the average 
error between X'X and L was reduced (to 0.000689). 
The same aL AYER the lower-order variables in "raw-score" form 
is available from the author. Also, the separate sex intercorrela- 
tion matrices for both T-score and "raw-score" variables are 
available from the author. 
Only one additional variable -- from Table VI, 1121 (CMS), M.I. 15, 
more use of circles (i.e., quick, assertive performance) -- is 
related to both Eland QI for males only. There is a slight 
trend for experience and confidence in skills -- variables (14) 
12* and (32) 28 respectively -- to be more correlated with QI than 
E-I. 
If one concedes that Cattell's measures M.I. 455a, b from 1233 
(salivation measures without stimulation) are comparable to the 
Trial 1 measure above, then one could suggest that the Trial 1 
measure is a better U.I. 17 marker than M.I. 455a, b have been. 
(Theoretically, Cattell points out that M.I. 455a, b should be 
strong markers for U.I. 17). This might suggest the presence of 
U.I. 17 in the Extroversion pattern. However, there is no 
substantiation for M.I. 455a, b as markers for U.I. 17. 
Cattell and Klein (1975) recently had difficulty replicating the 
U.I. 32 pattern with a junior high school sample. Their test 
battery does not overlap with the present battery to a degree that 


would allow comparison of their U.1. 32 pattern to that found here. 
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F does appear as a significant marker in the P'P proportional to 
L solutions in this study. | 
The loading for M is much higher in the P'P proportional to L 
solution. 
Refraction factors, according to Cattell (1961), are factors which 
appear when variables from different media are factored together, 
so that certain factors may be identifiable, but show up separately 
in the first-order solution because they represent "refractions" 
of a single functional unity "through" different media. 
In a further analysis of the present data, a principal components 
analysis with Harris-Kaiser independent cluster transformation was 
performed on the 30 objective test variables alone. The resultant 
factor scores were correlated with the Image factor scores on all 
49 variables. Factors 2 (U.I. 21), 7 (U.I. 32), 8 (U.I. 28) and 
13 (U.I. 16), along with test specific factors 4, 5 and 10 all 
correlated at least +.85 with corresponding factors from the Image 


analysis. The TS: 32 factor correlated 0.33 and 0.40 with Eysenck's 


E-I and Cattell's QI respectively, and 0.41 with Factor I (extroversion) 


from the present study. 


From the intercorrelations of variables, it is clear that the 
lemon-drop test was different for males and females. The 

variables are highly correlated for females, and both have the same 
low relation to extroversion, while for males, they are not highly 
related, and unrelated to extroversion. In fact, salivation (even 
if highly unreliable) may be partly determined by Cortertia in 


this test situation for females: "cortically alert" females 
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Salivate somewhat less than "“pathemic" fees Salivation on 
Factor VII (exvia) is in the opposite direction to Eysenck's 
prediction for extroverts. 

Eysenck's neuroticism scale (N) from the EPI was also scored, 
although it was not included in the present study. Mean and 
standard deviation were 11.7 and 4.6 respectively. N correlated 
with Cattell's QII, anxiety,.0.66, and with Factor III, anxiety, 
0.67. As expected, neuroticism and "Social extroversion" (i.e., 
Factor I, extroversion) were negatively related (r = -.26), 

but it was interesting to note that neuroticism and "Lack of 


self control" (i.e., Factor IX, good upbringing) were positively 


correlated (r = .23), in accordance with Carrigan's expectations. 
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The correlation of neuroticism with Cattell's QI, exvia, was -0.16 


and with Eysenck's E-I was -0.12. 
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APPENDIX A’ 
PROCEDURE 

“This experiment is a series of very short tests which we are 
going to do in unison. Therefore, it is very important that every- 
one obeys the instructions and follows along with the others in the 
group. There will be one group of tests, for about an hour, 
followed by a break and then another group of tests. If everyone 
keeps up, we should be finished in two hours easily. One rule: 
please do not smoke during the test session. | 

Alright, lets get started. Please take out the first test from 
your test envelope, and sign your name at the top." 

T6 "This is a Reading Comprehension Test" 

"I want you to read at your ordinary, natural rate, as if you 
were reading for pleasure. It is not a test to see how fast you can 
read. The passages are too long for anyone to reach the end. So, 
when I call time, circle the line number which you have reached at 
the moment I say 'Stop'. DO NOT MARK FURTHER THAN YOU READ, FOR YOU 
MAY BE ASKED QUESTIONS ABOUT WHAT YOU READ." 

Time: 1 minute for each passage x 4 passages = 4 minutes. Timed. 
T13. "Knowledge of People's Characteristics." 

"Please read the instructions but do not start the test." 
Instructions are given. Give time to read them before timing the 
test. "Any questions?" 


Time: 4 minutes (2 minutes for each page). Timed. 
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T20 "Modernistic Drawings." 


"Please be sure that you have 8. drawings in your test." 51s 
presented with the first picture. Instructions are given orally, as 
follows: "This is an imagination test. On eheds pages you will see 
some modernistic drawings. It is not very clear what is in these 
drawings but different people manage to see a number of different 
things. You will be allowed 1/2 minute on each drawing, and in 
that time I want you to write down as many things as you can that 
you can really see in it. Don't waste time writing out your answer 
in full, but just write down one short word on each line for one 
object or happening that you can see." "I will say when to turn 
each page and when to stop." 

Time: 4 minutes (1/2 minute for eachenaeeyn Timed. 
123. "Ideas about Past and Future." 

"Do not spend time writing your ideas out in full, but just use 
a word or two in a phrase. For example, you might say, when giving 
Some pleasant ideas from the past, ‘wonderful picnics', friendship 
with John', or in your worries about the future, ‘illness’, ‘passing 
examinations', 'wisdom tooth' (meaning ‘I've got to get my decayed 
wisdom tooth out'). You have 4 minutes on the whole test. You 


may start now." 


Time: Allow 4 minutes for the entire test. Timed. 
T25 "Book Preferences." 

"Please read the instructions and go ahead with the test. It 
is not strictly timed." “Please put the test in the back of the 
envelope when you are finished, but do not take the next test out." 


Time: Allow about 3 - 5 minutes. This test is not timed strictly. 
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T44a and b "Matching, Letters and Numbers." 

"Please read the instructions to yourself. Any questions?" 
"I will say when to turn each page and when to stop.’ Turn the page 
and start." After 4 pages say: "Please read the instructions to 
yourself. Any questions?" "Turn the page and start." Instructions 
are given. 


Time: Section A 1. Comparison of letters 30 sec. 


Oe “45 sec. 
oi 45 sec. 
4. | | 30 sec. 


Section B 1. Comparison of numbers 30 sec. 


2. 45 sec. 
She 45 sec. 
4. 30 sec. 


T45 “Judgment of Lines." 

"Please read the instructions but do not turn the page." "Any 
questions?" "Turn the page and start." After 30 sec., say "Turn the 
page." ‘Instructions are given. 

Time: 30 sec. for each page = 2 minutes total. Time test. 
T62b "Which is More." 

"Please read the instructions but do not start the test." "Any 
questions?" "Go ahead and start on the first page." 
T64 "Best Friends and Acquaintances." 

Read the first page of the test copy out loud. First, read the 
"friends" part. Then ask them to list their friends on the next 


page. After 2 minutes, say "stop". Next read the "acquaintances" 
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part. Then ask them to list their acquaintances on the last page. 
After 2 minutes, say "stop". | 

Time: 2 minutes each part = 4 minutes total. Timed test. 

Tl21 "Obstacles." 

“Please check that you have 6 pages not including the first 
page." "I am going to read the instructions out loud." Read the 
instructions out loud. Then say: "Will you please now read these 
instructions to yourself, so that you know exactly what to do 
(pause 30 sec.). Any questions? All right, look at the marks on 
the example, on this page only, to show you how it's done, (pause 
10 sec.). Any questions? Before we turn over there is one last 
point to be made. On the first run along the top path of each of 
the six pages, I shall thout ‘over' as you get near the end of each 
page, and whether you have got to the end or not, you must then turn 
over at once and start on the same path on the next page. I want to 
see all pages turned at exactly the same moment. Do not forget, you 
can use only six circles in each obstacle course. There are 4 


obstacle courses, each of which goes across 6 pages. Ready? Turn 


Over and begin at path number 1." After 12 sec. exactly call "over". 


Repeat this until page 6 where at 12 sec. you call "stop". "Pencils 
down. Now turn back to the cover page. This time we shall do the 
second line down all six pages in just the same way. Ready? Turn 
over and start at path number 2." 

Repeat as for the first one. Repeat tor paths 3 and 4, but 
before beginning say, "You will have to go a little faster than the 


first path this run". Allow only 6 sec. per line, for fourth line 


also. 
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Time: Paths 1 and 2, 12 sec. per page x 6 pages = 72 sec. per path = 
144 sec. Paths 3 and 4, 6 sec. per page x 6 pages = 36 sec. per 
path = 72 sec. Total time = 216 sec. = 3 min. 36 sec. 
T167 "Task Checking. ": 

Tell the S: "In Part I write down things you do well." Then 
he turns over the page and in Part II finds instructions to turn back 
and rate how much he na ek doing the things he has already written 
down. (Give the S two minutes for Part I.) 

Time: 4 min. approximately. Not a timed test. 
T1187. "Jokes and Tricks." 

"Please read the instructions and go ahead." Instructions are 
given. 

Time: 2 min. approximately. Not a timed test. 
T361 "Short Attitude Survey." 

Take care that no one turns the title page until the signal is 
given. Say, "Read through the instructions on the first page. When 
you are finished, look up." “Any questions? Turn the page and 
begin." After exactly 3 min. say, "Stop! Put the test in the back 
of the envelope." 

Time: 3 min. Timed Test. 
EPI "The Eysenck Personality Inventory." 

Please fill in your name, your age and your sex. When you have 
done that, please read the instructions and proceed." "After this 


test there will be a short break." Ask them to read the instructions 


and proceed. 


Time: 10 min. approximately. Not a timed test. 
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BREAK 

Allow a rest for about 5 min. No one allowed out except for 
washroom. 

"Please take the 2 answer sheets out of your test envelope. 
Write your name on the top of both pages." Introduce them to the 
answer sheets. "The answer sheets will be used for the remaining 
tests." "DO NOT write on the question sheets and DO NOT put the 
question sheets into your test envelope. Leave them on the table." 
T8 "Goodness of Work." 

"Please read the instructions." For T8, allow them to read the 
instructions. Pause for questions, and say "You may begin." After 
3 min., say "Stop". "Do not put the test in your envelope." 
Time: 3 min. Time test. 
T19 “Estimation of Time Required." 

"Please read the instructions." Allow them to read the instruc- 
tions. Pause for questions, and say "After you have done Part I, 
go on to Part II, but notice that Part II asks you how long it would 
take OTHER PEOPLE to do things, not you. Just think of the average 
persons you know." "Go ahead." Afterwards: "Do not put the test 
in your envelope." 
Time: Allow about 5 - 10 min. Not a timed test. 
T22 "Survey of Experience and Skills." 

"Please read the instructions and proceed with the test." Allow 


them to read the instructions. Pause for questions, and then let them 


proceed. 


Time: Allow about 4 min. Not a timed test. 
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T49d “Counting Letters and Numbers." 

“Please read the instructions but do not begin the test." Allow 
them to read the instructions. Pause for questions, then say "Start" 
at the beginning of each part. Say "Stop" after 30 sec. each time. 
Time: 4 parts x 30 sec. each = 2 min. Timed test. 

197, = "Crime and Punishment." 

"Please read the instructions."- "Please ignore numbers 15 
through 28 on your answer sheet." Allow them to read the instructions. 
Pause for questions, then say "Start" and, after 2 min., say "Stop"." 
Time: 2 min. Timed test. 
16PF 

"Put that answer. sheet into the back of your envelope. Then take 
out the answer sheet for the 16PF. Please put your name, sex, and age 
on the answer sheet. Then, read the instructions and proceed. When 
you are finished, put the answer sheet in the back of your envelope 
and leave the test on your table. Then, bring your envelope with you 
to Room 305 across the hall. A very short individually administered 
test will be given there. That will conclude this experiment. Please 
fill out your experiment cards while you are waiting, and bring them 
with you too." 


Lemon Drop Test 


"This is an experiment to compare how much different people 
salivate to the same stimulus. First, I will ask you to put a cotton 
roll under your tongue to get a measure of your normal salivary rate. 
Then I will ask you to put another cotton roll under your tongue and 


I will] put a couple of drops of a harmless liquid on your tongue 
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with an eyedropper. Do not try to swallow or move your mouth at all 
while you have a cotton roll in your mouth." 
After this test, subjects are thanked profusely and given a 


"Feedback" paper for their information concerning the nature of the 


experiment. 
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APPENDIX B 
a. HARRIS IMAGE ANALYSIS (Kaiser, 1963) 
Harris Image Analysis involves the decomposition of each score, 
255° into a part predictable from the other variables (the "image"), 


P.., and the part remaining (the "anti-image"), Cs 4 This is 


ij j 
represented 

Z=P+E 
where Z, P, and E are N persons by n variables, and 

ra 20743 
where B (n x n) is the matrix of beta-weights derived from 
Bas aR 

R (n x n) being the correlation matrix of the variables, and ge (n x n) be- 
ing the diagonal matrix of uniqueness estimates. Since the squared 


multiple correlation (smc) of variable j is the lower bound on its 


communality, 


= ] - smc. 
s"; me, 
and since 
smc.= | - —— 
J yJJ. 
where rJd is the gun diagonal element of Rv, then 
ea 
j —_ 
Ae 


Therefore, the Image Model may be represented analogously to the 


Component and Common Factor Models as 
P = XF' 


where X (N x r) is the matrix of factor scores and F (n x r) 
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is the matrix of beta-weights to be applied to the factor scores to 
Predict the images. This is comparable to 
Li= XE! 
and 
C = XP’ 
for the Component and Common Factor ideas respectively. 
The factor pattern matrix, F, may be derived in two ways. A 
covariance matrix, G, of images 


G = PIP 
N 


is the source of Image factors. G consists of smc's in the diagonal, 


and covariances rather than correlations in the off-diagonals. As 
Q, the covariance matrix of anti-images 
Qe be 
N 

approaches diagonal, it has been shown that G approaches the common 
factor model R - ue Therefore Image Analysis is an approximation 
to the Common Factor Model with the Component Model feature that it 
is exact. Factor scores, then, as in the component model, are exact 
linear combinations of scores on the data variables. 

Harris Image Analysis is a result of Harris' (1962) epic paper 


- delineating the relations among the above models. While it is 
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possible to factor G by a roots and vectors decomposition of G directly, 


G = VAV' 
it is more universal to form the Harris matrix, R*, and perform the 
roots and vectors decomposition thereupon: 
R* = S RS 


R* 
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Then it may be shown that the eigenvectors of G are equal to W and the 
eigenvalues of G are a simple rescaling of the eigenvalues of R*, 
namely, (f - Dena Therefore, the "unrotated" factor pattern 
matrix, F, is 
F = sw Carey OS TT Ye 

Image Analysis is more recently becoming adopted as a potent 
practical model for substantive factor analysis (e.g., see Harris, 
1971). Some more theoretical aspects are summarized by Wardell (1975). 
b. CALCULATION OF REFERENCE VECTOR MATRICES 

The reference structure matrix, V, and the matrix of correla- 
tions between reference vectors, ¥, were derived as follows from 
the primary pattern matrix, P, the primary structure matrix, S, and 
the matrix of correlations between primary axes, L. A is the 


original unrotated matrix. Given that G is the transformation matrix 


from A to S: 


and A is the transformation matrix from A to V: 


Vv = AA 
then it may be shown that 

L = G'G 
and 

y= NTA, 


Given that D is the matrix of correlations between the primary axes 


and the reference vectors 


D = G'A, 
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then D is the diagonal transformation matrix from the primary pattern 
to the reference structure 
V = PD. 
D can be derived from the following equation: 
D = [diag (L7!)]7'/2, 


Therefore, given 


S = AG 
then G = (A'A)! A's 
and then L = G'G 
and D = [diag (Ly. 
Given D=G'A 
then Y= A'A, 


V is given by V = PD. 

These calculations and the derivation of Image factor scores were made 
using the interface of the Michigan Terminal System (MTS) with on-line 
processing by A Programming Language (APL) on the IBM 360/67 system 


at the University of Alberta. 


snot fsupa. pent os 

rere path an. 

filha ah : ai jon scaen8 , agg 

(A | » lS ee Pe ee A ia " 
a eae ll 

| ee q 

vaya Re ae Bb AWAR yee 

ee iv Rae algetterg Aneel 

TAM ay a ter ane worn al 

7 os se apres 

deanheni nae agent to nottsvinsb ant ons 

‘ent no sist (27H) morey2 fentunst nsgitorM ons ros 

iad ‘a\oae war ait no (9A) aes ie 


185 


APPENDIX C 
RESULTS: PART I. Five Higher-order Factor Variables. 


Means 

| Combined ree Males - Females 

E (Extroversion) 12.60 12.53 12.68 
QI (Exvia) | 4.8787 5.0247 4.6945 
QII (Anxiety) 5.9425 5.8472 6.0627 
QIII (Cortertia) 5.4944 5.4198 5.5884 
QIV (Independence) 5.8912 6.0541 5.6858 

‘Standard Deviations 

Combined sexes Males Females 

E (Extroversion) 3.86 3.45 | 4.31 
QI (Exvia) L7ote 1.6297 1.8785 
QII (Anxiety) 127792 1.7924 197591 
QIII (Cortertia) 1.7034 1.6968 ay evra 
1.7608 1.6978 


QIV (Independence) 1.7428 
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RESULTS: PART I. 53 Lower-order Variables (see Table Vay. 


Means 
Combined sexes Males Females 
(1) 22.47 | 22.04 , 23.68 
(2) 34.50 eS aiiaa 38.37 
(3) 46.62 46.52 46.76 
(4) 4.06 3.78 4.40 
(5) 7.85 7.56 8.22 
(6) 6.36 6.40 6.30 
(7) - 9.98 | 9.72 10.32 
(8) 18.87 18.99 18.72 
(9) 22.86 20.97 | 25.25 
(10) 15.84 15.24 16.59 
(14) 14.10 13.41 14.97 
(12) 16.09 16.53 16.79 
(13) 18.75 18.56 19.00 
(14) 44.53 43.35 46.01 
(15) 10.72 10.22 11.34 
(16) 17.28 15.47 19.55 
(17) 14.83 13.65 16.33 
(18) 29.35 30.34 28.09 
(19) 30.93 31.04 30.78 
(20) 13.60 13.44 13.79 
(21) 8.26 8.41 8.07 
(22) 31.71 31.85 3} 62 
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RESULTS: PART I. (Cont'd) 


Means 
Combined sexes Males Females 
(23) 8.24 an 8.84 
(24) 10.15 9.88 10.50 
(25) 61.51 61.48 61.55 
(26) 41.08 38.84 43.90 
(27) 11.25 11.18 11.34 
(28) 8.72 8.47 9.04 
(29) 28.57 27.38 30.08 
(30) 98.51 97.42 99.88 
(31) 20.51 20.80 20.14 
(32) 8.49 | 7.97 9.13 
(33) 0.19133 0.20470 0.17448 
(34) 0.68092 0.69527 0.66283 
(35) 0.52 1.00 0.00 
(36) A 9.55 9.09 10.12 
(37) B 8.78 8.68 8.9] 
(38) C 14.28 14.36 14.17 
(39) = T3eili2 14.18 Tes 
(40) F 15.93 15.33 16.70 
(41) G 10.94 1Wl2 10.72 
(42) r 12.29 12.62 11.87 
(43) I 11.42 9.79 13.48 
(44) ti 9.06 9.16 SY 
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RESULTS: PART I (Cont'd) 


Means 
Combined sexes Males | Females 
(46) N 8.89 | 8.52 9037 
(ay, . 0 14,33 10.66 | 12.18 
(48) Q, 9.8] 11.09 8.21 
(49) Q, 11.33 11.41 11.22 
(50) Q, 10.89 11.46 10,55 
(59) | Qn 13.99 | 13.28 14.88 
(52) Impulsivity 1. 1.67 1.89 


(53) Sociability 4.70 4.67 4.73 
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RESULTS: PART I (Cont'd) 


Combined sexes 


6. 


1 


Bb. 


58 


re 


72 


aa0 
10 
.00 
o5T 
74 
66 
sae 
98 
03 
ys | 
“59 
42 


Standard Deviations 


Males 
7. 


11 


7. 
2. 


Oo WwW 


16 


200 


45 
47 


22 
06 
-66 
«07 
07 


9.33 


Qo & f . ©. Dp 


89 
12 
36 
. 30 
«39 
14 
HT 
.20 
03 
82 
4] 
69 


Females 
Ce 
9. 
8. 
2. 
2. 


Pe co FP Pf 


65 
95 
04 
66 
90 


92 
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26 


45 
390 
. 86 
75 
14 
«59 
31 
~28 
1] 
14 
A 
-92 


3.66 
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RESULTS: PART I (Cont'd) 


Standard Deviations 


Combined sexes | Males | Females 
(23) 3.34 cee ol get 3.15 
(24) 3.40 af 3.30 3.50 
(25) 10.25 goa 10.96 
(26) 8.84 9.20 7.47 
(27) 3.98 3.93 4.05 
(28) 2.46 rah 2.04 
(29) 6.52 6.73 5.91 
(30) 33.91 er em ASR 
(31) 3.98 4.23 3.61 
(32) fat gen 2.32 
(33) 0.17380 0.19833 0.13487 
(34) 0.62186 0.68210 0.53588 
(35) 0.50 0.00 0.00 
(36) 3.21 2.95 3.41 
a a aera | 12 1.69 
(38) 3.90 3.73 4.09 
(39) Asst? 3.75 4.19 
(40) 4.70 4.51 4.82 
(41) 3.46 3.29 3765 
(42) 5.68 5.30 6.09 
(43) 3.89 3.55 3.28 
(44) 33.20 3. Us 3.02 
(45) 3.09 382 Sied 
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RESULTS: PART I (Cont'd) 


Standard Deviations 


Combined sexes Males Females 
(46) 2.75 | 2 9 ad 2.63 
(47) 3.67 rae 3.43 
(48) 3.54 3.48 2.89 
(49) 3.35 389 ss 3.29 
(50) 3.12 2.96 3.29 
(51) 4.5] 4.84 3.88 
(52) 1.25 | 1.08 1.43 
(53) 2.01 | 2.04 1.97 


192 
RESULTS: PART II. Intercorrelation Matrix (Combined sexes, T-score 
data). 
Note: The first 53 variables are the separate sex mean-deviated 
lower-order variables as given in Table VI. The next five variables 
are the five higher-order factor variables as given in Table VI. 
(Note that variables 3, 11, 14, and 26 were dropped from the 
factor analyses: see ANALYSIS section, stage four.) Similar 
separate sex T-score matrices and the corresponding combined sexes 
and separate sexes “raw-score" matrices are available from the 


author. 
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III, VII, and XII are reflected (i.e., all signs reversed) 
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PART IV. Primary Factor Structure Matrix, S. (Note: Factors II, 
IIIT, VII, and XII are reflected (i.e., all signs reversed) 


from original appearance. ) 
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PART V. Correlations between Primary Axes, L. (Included are the 
correlations of the five higher-order factor variables with 
the 13 factors.) (Note: Factors II, III, VII, and XII are 


reflected (i.e., all signs reversed) from original appearance.) 
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PART VI: Higher-order Factor Analyses. 
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Cc. 


Cattell-White Hierarchical Analysis 
Hendrickson-White Hierarchical Analysis 


Schmid-Leiman Hierarchical Analysis 
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b. Fourth-order Solution b. Fourth-order Solution 
from 49 variabies from 13 Image factors 
Communalities 
1 0.183 -0. 428 J 0.191 0.437 
2 0.069 -0.263 2 0.290 -0.538 
3 0.011 0.106 3 0.139 0.373 
4 0.071 0.266 4 0.372 -0.610 
5 0.000 0.005 .§ 0.240 0.490 
6 0.164 0.405 6 0.180 0.425 
7  ~—0.084 -0,290 7 ~=0.451 -0.671 
8 0.133 -0.365 8 0.023 0.153 
9 0.140 -0.374 9 0.088 — 0.297 
10 = -0.045 -0.212 YO 0.444 0.666 
a 0.069 -0.263 11 0.043 -Q.207 
12 0.032 -0.178 12 0.002 - 0.043 
13 0.275 -0.524 13 0.358 0.598 
14 0.048 -0.218 ‘ 
15 0.054 -0.232 . 2.822 2.822 
16 0.009 -0.096 . 
7 . 0.085 -0.292 
18 0.042 -0.206 
19 0.000 0.008 
20 0.056 -0.237 
21 0.055 0.234 
22 0.127 -0.356 
23 0.120 -0.347 
24 0.123 -0.351 
25 0.004 -0.067 
26 0.188 -0.434 
. 27 0.033 -0.180 
28 0.000 -0.010 
29 0.019 -0.138 
30 0.107 -0.327 
31 0.004 0.062 
32 0.029 -0.170 
33 0.080 -0.283 
34 0.073 -0.270 
35 0.021 -0.146 
36 0.010 -0.101 
37 —- 0.005 0.072 
38 0.033 -0.182 
39 0.004 0.062 
40 0.064 0.254 | 
4) 0.128 -0.358 
42 0.002 -0.039 i 
43 0.097 0.311 ‘ 
44 0.026 -0.160 
45 0.033 -0.182 
46 0.063 -0.251 
47 0.040 0.201 
- 48 0.210 0.453 
49 0.004 -0.064 


3.275 3.275 
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APPENDIX E 


A SHORT GLOSSARY 


Affectothymia (A+) vs. Sizothymia (A’). 
Warmhearted, Outgoing, Easygoing, Participating vs. Reserved, 
Detached, Critical, Aloof, Stiff. 

High Intelligence (B+) vs. Low Intelligence (B ). 

Higher Ego Strength (C+) vs. Emotional Instability or Ego 

Weakness (C ). 
Emotionally Stable, Mature, Faces Reality, Calm vs. Affected 
by Feelings, Emotionally less Stable, Easily Upset, Changeable. 

Dominance (E+) vs. Submissiveness (E ). 
Assertive, Aggressive, Competitive, Stubborn vs. Humble, 
Mild, Easily led, Docile, Accommodating. 

Surgency (F+) vs. Desurgency (F ). 
Enthusiastic, Heedless, Happy-go-lucky vs. Sober, Taciturn, 
Serious. 

Superego Strength or Character (G+) vs. Low Superego Strength 

or Lack of Acceptance of Group Moral Standards (G ). 
Conscientious, Persistent, Moralistic, Staid vs. Disregards 
rules, Expedient. 

Parmia (for “parasympathetic immunity to threat") (H+) vs. 

Theta (for "susceptability to threat") (H ). 
Adventurous, "Thick-skinned", Socially Bold vs. Shy, Timid, 
Restrained, Threat-sensitive. 

Premsia (for "projected emotional sensitivity") (I+) vs. Harria (I ). 


Tender-minded, Sensitive, Dependent, Overprotected vs. Tough- 


minded, Rejects Illusions. 
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Protension (for "projected inner tension") (L+) vs. Alaxia (L ). 


Suspecting, Jealous vs. Trusting, Accepting Conditions. 
Autia (for "autistic" or "internally autonomous") (M+) vs. 
Praxernia (M ). 

Imaginative, Bohemian, Absent-minded vs. Practical, Has 

"Down to Earth" Concerns. 

Shrewdness (N+) vs. Naivete (N ). Astute, Worldly vs. 

Forthright, Unpretentious. 

Guilt Proneness (0+) vs. Untroubled Adequacy (0 ). 
Apprehensive, Self-reproaching, Insecure, Worrying, Troubled 
vs. Self-assured, Placid, Secure, Complacent. 

Radicalism (Q,+) vs. Conservatism of Temperament (Q,-)- 
Experimenting, Liberal, Analytical, Free-thinking vs. 
Conservative, Respecting Established Ideas, Tolerant of 
Traditional Difficulties. 

Self-Sufficiency (Q,+) vs. Group Dependency (Q,-)- 
Self-sufficient, Resourceful, Prefers Own Decisions vs. 
Socially Group Dependent, A "Joiner", and Sound Follower. 


High Strength of Self-Sentiment (Q,+) vs. Low Self-Sentiment 


Integration (Q,-)- 
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Controlled, Exacting Will Powers, Socially Precise, Compulsive, 


Following Self-Image vs. Uncontrolled, Lax, Follows Own Urges, 


Careless of Social Rules. 


High Ergic Tension (for tension resulting from unsatisfied (frus- 


trated) drive of any sort) (Q,t) vs. Low Ergic Tension (Q,-)- 


Tense, Frustrated, Driven, Overwrought, Fretful vs. Relaxed 


Tranquil, Torpid, Unfrustrated, Composed. 
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